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APPENDIX E - RC3000 REMOTE CONTROL PROTOCOL

Overview

The RC3000 command set conforms to the SA Bus protocol originally defined by Scientific Atlanta. This
appendix describes the commands used to implement the SA bus remote interface for the RC3000
antenna controller. The SA Bus specification included in appendix D gives a complete description of the

protocol.

Revision History

This appendix was last updated on 1 November 2004 and reflects RC3000 software version 1.45.

Command Set

The following table lists the RC3000’s remote command set.

CODE (hex) | COMMAND

30 | Device Type Query

31 | Device Status Poll

32 | Auto Move

33 | Azimuth / Elevation / Polarization Jog

34 | Polarization Preset

35 | Query Name

36 | Miscellaneous

37 | Reflect Display

38 | Load Signal Strength*

39 | Write Satellite Data

3A | Read Satellite Data

3B | Write Two Line Element Data

3C | Read Two Line Element Data

3D | Write IESS-412 Data*

3E | Read IESS-412 Data*

3F | Read Pulse Count

40 | Extended Device Status Poll

41 | Remote Locate

42 | Remote Store

43 | Write Signpost Data

44 | Read Signpost Data

*- not yet implemented on the RC3000

Communications Parameters

The controller’s baud rate and address must be set before communication with a host is possible. These
guantities can be specified via the REMOTE CONTROL configuration screen. The range of acceptable
addresses is 49 to 111. The possible baud rate values are 300, 600, 1200, 2400, 4800, or 9600. The
usual SA Bus baud rate is 9600. For completeness, the transmission parameters are repeated here: 7

data bits, even parity, 1 stop bit.
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Message Delimiters

Here are the delimiters used with SA bus messages, along with their value’s in hex and decimal.

ASCIl name hex value decimal value
STX 2 2
ETX 3 3
ACK 6 6
NAK 15 21

RC3000 Online/Offline

To enable remote control of the RC3000, the internal remote_mode_enable_flag must be set. This flag
is set at the Remote Mode Enable prompt in CONFIG-REMOTE mode. When this flag is set, remote
commands will be processed by the RC3000.

NOTE: unlike the RC2000 and RC2500, device type query and device status poll commands do not
force the RC3000 into REMOTE mode if it is not currently in REMOTE mode. A few commands (such as
Auto Move to a stored satellite) cause the RC3000 to enter the REMOTE mode. Certain commands can
be processed by TRACK mode.

If the remote_mode_enable_flag is FALSE and a valid command (correct address, checksum, etc.)
arrives via the serial port, the offline reply is sent to the host. Here is the format of the offline reply:

byte 0 ACK

byte 1 A where A is the RC3000 address

byte 2 '‘cC the command code of the message which triggered this reply.
byte 3 ' ASCII'F, for offline.

byte 4 ETX

byte 5 ‘checksum the checksum. The checksum character is simply the bit-by-bit

exclusive OR of all characters in the message starting with the
STX character through the ETX character.

RC3000 Unrecognized Commands - NAK Reply

If an unrecognized command arrives (one whose command code is either unknown or whose length is
not compatible with the given command code, but which has the correct address and checksum), a NAK
reply is sent to the host. The format of the NAK reply is :

byte 0 NAK

byte 1 A where A is the RC3000 address

byte 2 '‘cC the command code of the unrecognized message.
byte 3 ETX

byte 4 checksum
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The SA Bus specification requires that command character 30h must trigger the return of the six
character device type string. The message format for this query will be ...

byte O
byte 1
byte 2
byte 3
byte 4

STX

A

30h

ETX
checksum

where A is the RC3000 address
30 hex - the device type query command code

The reply to this query will consist of 11 bytes ...

byte O
byte 1
byte 2

bytes 3,4:

bytes 5-8:

byte 9
byte 10 :

ACK

A

30h

u3Kn

IHA. BC Dn

ETX
checksum

where A is the RC3000 address
the device type query command code

controller type — 3K for RC3000

version number — example: 1.22
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Device Status Poll Command

The SA Bus specification requires that command character 31h cause a device to return status
information. The reply to this command includes azimuth, elevation and polarization position, current
satellite name, as well as limit, alarm and drive status information. The status poll command message
consists of 5 bytes and the format is:

byte O
byte 1
byte 2
byte 3
byte 4

STX

A where A is the RC3000 address

31h the status poll query command code
ETX

checksum

The response to this command will consist of 52 bytes, which will be a combination of ASCII and binary
data fields. The binary data will be placed in the lower nibble of a byte whose higher nibble will be
initialized to a value which will make the result an ASCII character. The idea with this response is to be
able to reproduce the information presented on the LCD to the user when manual mode is active. The
format of the response is:

byte O
byte 1
byte 2

bytes 3-12

byte 13

byte 14-19

byte 20-25

byte 26-31

ACK

A where A is the RC3000 address

31h the status poll query command code

sat_name This field will contain the satellite name in upper case letters. If
the name does not occupy the entire field the name will be left
justified and the string will be padded with blanks. If a satellite
name is not currently displayed, this field will contain blanks.

not used reserved for future use, currently initialized to 0100$0000b.

azimuth position This field will contain the formatted azimuth position

-180.0 to 180.0. If the analog to digital converter

detects an error this field will contain “******",
NOTE: If the primary azimuth sensor is the fluxgate compass,
this field will display a value from 0.0 to 359.9 in bytes 14-18.
Byte 19 will display either a “M” or “T” to indicate whether the
value in bytes 14-18 represent a M(agnetic) or T(rue) heading
value.

elevation position The field will contain the formatted elevation position,

-180.0 to 180.0. If the analog to digital converter
detects an error this field will contain “*****’,

polarization position This field will contain the formatted polarization position
-180.0 to 180.0. If the antenna is not equipped with a rotating
feed or if the analog to digital converter detects an error this
field will contain ****xx",
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Device Status Poll Command <continued>

byte 32

76
01

byte 33

76
01

byte 34

76
01

5
0

5
0

5
0

4
0

4
0

4
0

azimuth limits, binary data

10
$0ABC

A ‘0’ in a bit position implies that the antenna is not at the limit, a
‘1’ in the bit position implies that the antenna is at the limit.
Here is the mapping of bit positions to the limits ...

A - Azimuth Clockwise
B - Azimuth Counterclockwise
C - Azimuth Stow

elevation limits, binary data

3210
$0ABC

A ‘0’ in a bit position implies that the antenna is not at the limit, a
‘1’ in the bit position implies that the antenna is at the limit.
Here is the mapping of bit positions to the limits ...

A — Elevation Up
B — Elevation Down
C - Elevation Stow

polarization limits, binary data

3210
$0ABC

A ‘0’ in a bit position implies that the antenna is not at the limit, a
‘1’ in the bit position implies that the antenna is at the limit.
Here is the mapping of bit positions to the limits ...

A - Polarization Clockwise
B - Polarization Counterclockwise
C - Polarization Stow
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byte 35

76
01

5
X

4
X$
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polarization equipment and display status code - binary data

3210
YZZZ

where ‘XX’ is ...

00 if a rotating feed is not present in the system

01 if a single port rotating feed is present in the system

10 if a dual port rotating feed is present in the system. A dual
port rotating feed can simultaneously receive both horizontally
and vertically polarized signals.

where ‘Y'is ...

0 if polarization movements are not allowed.
1 if polarization movements are allowed.

Discussion - The ‘Y’ field described above only contains
meaningful data when TRACK mode is active. Polarization
movement is not allowed during a TRACK mode peaking
operation. If a polarization operation occurs while peaking the
antenna the peak obtained may not be reliable. If a ‘go to’ H or
V polarization command is received via the serial port the
controller will execute the command after the peaking operation
is completed. The reply to the ‘go to’ command will be an ACK.

A polarization jog command which is received during a peaking
operation will not be registered and executed later. The reply to
the command will be a NAK.

where 'ZZZ’is ...

000 if the ‘*H' polarization code is displayed
001 if the 'h' polarization code is displayed
010 if the 'V' polarization code is displayed
011 if the 'v' polarization code is displayed
100 if no polarization code is displayed
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Device Status Poll Command <continued>

byte 36

765

01

0

4
S$

azimuth movement/alarm status - binary data

X X

10
X X

where ‘'S’ is ...
0 if the axis is configured for slow speed movement
1 if the axis is configured for fast speed movement

where ‘XXXX'is ...

0000 no alarms or movement
0010 ccw movement pending
0011 cw movement pending
0100 ccw movement in progress
0101 cw movement in progress
0111 an auto move is in progress

1000 off axis alarm active. This alarm code is reported if an
elevation runaway alarm is active.

1001 sensor direction alarm active

1010 runaway alarm active

1011 jammed alarm active

1100 drive alarm active. This is triggered by an overcurrent
condition.

Note - Higher value status codes have priority over lower value ones, i.e. if as part of an auto
move command the antenna is moving clockwise the status will be reported as 'auto move in
progress' rather than 'clockwise movement in progress'.
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byte 37

76
01

5
0

4
S$
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elevation movement/alarm status - binary data

3210
X X X X

where ‘'S’ is ...
0 if the axis is configured for slow speed movement
1 if the axis is configured for fast speed movement

where ‘XXXX'is ...

0000 no alarms or movement
0010 down movement pending
0011 up movement pending

0100 down movement in progress
0101 up movement in progress
0111 an auto move is in progress

1000 off axis alarm active. This alarm code is reported if an
azimuth runaway alarm is active.

1001 sensor direction alarm active

1010 runaway alarm active

1011 jammed alarm active

1100 drive alarm active. This is triggered by an overcurrent
condition.

Note - Higher value status codes have priority over lower value ones, i.e. if as part of an auto
move command the antenna is moving down status will be reported as ‘auto move in progress'
rather than ‘down movement in progress'.
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Device Status Poll Command <continued>

byte 38 polarization movement/alarm status - binary data

7654 3210

010S3$XXXX
where ‘'S’ is ...
0 if the axis is configured for slow speed movement
1 if the axis is configured for fast speed movement

where ‘XXXX'is ...

0000 no alarms or movement
0010 ccw movement pending
0011 cw movement pending
0100 ccw movement in progress
0101 cw movement in progress
0111 an auto move is in progress

1000 off axis alarm active. This alarm code is currently not
supported for the polarization axis.

1001 sensor direction alarm active

1010 runaway alarm active

1011 jammed alarm active

1100 drive alarm active. This alarm is not currently supported.

Note - Higher value status codes have priority over lower value ones, i.e. if as part of an auto
move command the antenna is moving clockwise the status will be reported as 'auto move in
progress' rather than 'clockwise movement in progress'.

byte 39 alarm code - binary data

01LAAS$SAAAA
54 3210
A5 .. AO specify the alarm code (0-63). Alarm messages flash
on the bottom row of the display. Here are the alarm codes
which have been defined ...

0 - No alarm active

1 - Low battery

2 — Azimuth Jammed

3 — Azimuth Runaway

4 — Elevation Jammmed

5 — Elevation Runaway

14 — Communication Port Error
16 — Track Configuration Error
18 - Time/Date Error

22 — Polarization Jammed

24 — Limits Inactive Warning
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Device Status Poll Command <continued>

byte 40:

7654
0BBBS$

bytes 41-43:

Byte 44:

7654
0100%

bytes 45 - 49:
byte 50:
byte 51:

E-10

Track Mode submode or error status and track frequency band - binary data

3210
SSSS

where ‘BBB’ is ...

000 - not used to avoid generating a message delimiter

character

001 - X band

010 - Ka band

011 - S band

100 - C band

101 - Ku band

110 - band not defined
111 - L band

and where ‘SSSS’ is ...

0000 - track mode not active

0001 - track setup submode active

0010 - track auto mode entry

0011 - step track submode active

0100 - track auto search submode active
0101 - program track submode active
0110 - track manual search submode active
1000 - track jammed error

1001 - track limit error

1010 - track drive error

1011 - track peak limit error

1100 - track geo position error

1101 - track system error track

1110 - track checksum error

AGC Level The AGC channel voltage is represented internally by a numeric
value between 0 and 999. This numeric value is converted to
an ASCII string - * 0’ and ‘999'. The maost significant digit will
be placed in byte 41 and the least significant digit will be placed
in byte 43. The string will be right justified and padded with

blanks (on the left).

AGC Channel The AGC channel currently selected.

3210

0o0CC
where ‘CC'’ is ...
00 - RF
01-SSs1

10— SS2
11 — Not Applicable

Reserved - At this time these bytes are initialized to 0100$0000b.

ETX
checksum
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Auto Move Command

This command causes the controller to automatically position the antenna in either azimuth and
elevation and/or polarization. The command contains 16 bytes. Here is the format:

byte 0 STX

byte 1 A where A is the RC3000 address

byte 2 32h the auto move command code

byte 3 polarization This field can specify 'H', V', ' ' (blank), 'P', ‘A’, or ‘E".

byte 4-13 sat_name/position This field specifies the satellite name or a target azimuth
and elevation or polarization position.

byte 14 : ETX

byte 15 : checksum

The normal reply to this command will be the same as the reply to the status poll query except that the
command code field will be '32h'. Note that if the satellite name is not found or target positions for a
move to a target position are not specified properly a NAK reply will be sent to the host. For forms 1 and
3 of this command (described below), if byte 3 of the command specifies polarization movement but the
Polarization Type is set to CIRCULAR (no polariization control device present) the NAK reply will be sent
to the host.

The Auto Move command has 3 forms.

Form 1. If the sat_name/position field contains the name of a satellite saved via the controller's STORE
mode the controller will position the antenna at the azimuth and elevation positions associated with that
satellite. The satellite name should be in capital letters, left justified and padded on the right with blanks
in the sat_name/position field. Note that the satellite name specified in the command must exactly
match a satellite name stored in the controller's non-volatile memory. Form 1 automates the RC3000’'s
RECALL mode.

With this form of the command, the polarization field may contain either 'H', V', or ' ' (a blank, 20 hex or
32 decimal). If an 'H' or a 'V' is specified, in addition to positioning the antenna in azimuth and elevation,
the polarization control device will be commanded to go to the position associated with either the
horizontal (if 'H' is specified) or vertical (if 'V' is specified) polarization specified for the satellite. If the
field contains a blank the polarization is not changed. For example, this command with 'H' in the
polarization field and 'SBS 6 ' in the sat_name/position field will specify an auto move to SBS 6 and
the polarization will be adjusted to horizontal for the SBS 6 satellite.

Form 2A. If the sat_name/position field contains a valid pair of azimuth and elevation sensor positions
(scaled by 10), the antenna will move to the position specified. The first 5 characters of the
sat_name/position field specify the azimuth position (azimuth sub-field) and the last five characters
specify the elevation position (elevation sub-field). Within each of the sub-fields the position must be
right justified and left padded with zeroes. For example, a sat_name/position field value of '-152500456'
specifies an azimuth position of -152.5 degrees and an elevation position of 45.6 degrees. For this form
of the auto move command, only the blank character is accepted in the polarization field.

Form 2B. For certain pulse-based systems, automove form 2 accepts a pair of pulse counts to move to.
For example, a sat_name/position field value of ‘1105012152’ specifies an azimuth pulse position of
11050 and an elevation pulse position of 12152. The polarization field should contain a blank character.

Form 2C. For systems that are capable of generating azimuth and elevation position feedback to the one
hundredth of a degree resolution, form 2C provides the capability to command either an azimuth or an
elevation movement to a target specified within one hundredth of a degree. To command an azimuth
move, insert ‘A’ into byte 3. To command an elevation move, insert ‘E’ into byte 3. Bytes 4 to 9 contains
the target azimuth or elevation position. As with form 2A, the position must be right justified and left
padded with zeroes. Bytes 10 to 13 should be filled with blanks. For example, if byte 3 is ‘A’ and bytes 4
— 9 contain -12345’, an azimuth automove to the target of -123.45 will be initiated.
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Form 3. If the polarization field contains the 'P' character, the command is interpreted as a
go_to_polarization command. For this form of the command, the first 5 characters of the
sat_name/position field specify the target polarization position in the controller's internal polarization
position representation (polarization sub-field). The polarization position in the polarization sub-field
must be right justified and left padded with zeroes. The second 5 characters of the sat_name/position
field must contain '‘00000'. For example, if the sat_name/position field contains '0050000000' the
polarization control device is commanded to adjust the polarization to a position of 50.0.
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Azimuth/Elevation/Polarization Jog Command

This command jogs the antenna in azimuth, elevation, or polarization. The command contains 11 bytes.
Here is the format of the command:

byte 0 STX

byte 1 A where A is the RC3000 address

byte 2 33h the command code

byte 3 direction This field can specify 'E', 'W', 'D', 'U’, O, L, or 'X' where ...
E refers to azimuth Counter clockwise,
W refers to azimuth clockWise,
D refers to elevation Down,
U refers to elevation Up,
O refers to polarization cOunter clockwise,
L refers to polarization cLockwise, and
X means stop all movement.

byte 4 speed This field specifies the jog speed, either 'F' (Fast) or 'S' (Slow).
Note that this field must contain a valid value even if the
direction field specifies 'X' (Stop).

bytes 5-8 : duration This field specifies the duration of the jog command in
milliseconds. The valid range of values for this field is '0000' to
'9999'. As a practical matter, the resolution of the timer used to
time the move is approximately 50 milliseconds, so any move
will be for a time interval equal to a multiple of approx. 50
milliseconds. Note that this command must contain a valid
value even if the direction field specifies 'X' (Stop).

byte 9 ETX

byte 10 : checksum the checksum

If this command can be executed, the reply to this command will be the same as the reply to the status
poll query command except the command code will be '33h". A NAK reply will be sent to the host if the
direction specifies C, W, U, D, O, or L and the limit input associated with the axis and direction specified
by the command is asserted (only for versions of the controller which support individual limits). Note that
the controller can only support a remote jog about a single axis. For example, if a remote jog is in
progress about the azimuth axis and a remote elevation jog command is received (that can be executed
- i.e. no limits or alarms are active), the azimuth jog will terminate regardless of the duration specified for
the remote azimuth jog. A NAK reply will also be sent to the host if polarization movement is specified
and the Pol Control Equipment Code CONFIG mode item is set to 0 (No Pol Control). If the direction
byte contains ‘X’ all antenna movement will stop. If TRACK mode is active and the direction byte
specifies ‘X, ‘C’, ‘W’, ‘D’, or ‘U’ REMOTE mode will receive control and all tracking will cease. If TRACK
mode is active and a peaking or search operation is in progress the NAK reply will be returned to the
host.
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Polarization Command

The following command specifies a move to a preset polarization position. The command contains 6
bytes.

The format of the command is as follows;

byte 0 STX

byte 1 A where A is the RC3000 address

byte 2 34h the command code

byte 3 X' this field will specify either ‘H’ or 'V’
where ...
H specifies that the controller drive the polarization to the
horizontal polarization position associated with the satellite that
was the last target of an auto move operation.
V specifies that the controller drive the polarization to the
vertical polarization position associated with the satellite that
was the last target of an auto move operation.

byte 4 ETX

byte 5 checksum

The reply to this command will be the same as the reply to the status poll query command except the
command code will be 34h. Note that the NAK reply will be sent back to the host if there are no satellites
available in the RC3000’s memory or if the Polarization Type is set to Circular (No Pol Control). Note
also that if the Polarization Type is set to DUAL (2 Port Feed) there is only one polarization position
associated with the satellite and receipt of this command with either the ‘H’ or 'V’ argument will result in a
move to the single polarization position associated with the satellite.

If TRACK mode is active and a peaking or search operation is in progress this command will not be
executed until after the peaking or search operation terminates. If this occurs the normal
acknowledgment will be sent to the host.
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This query command instructs the RC3000 to send back to the host computer the name of a satellite
stored in non-volatile memory (via the controller’'s STORE mode) and the total number of satellites
stored in non-volatile memory. The command contains the index of the desired entry in the satellite list.
A maximum of 50 satellites can be stored in memory.

This query command contains 7 bytes and the format is:

byte O
byte 1
byte 2

bytes 3,4

byte 5
byte 6

STX
A
35h

XX

ETX
checksum

where A is the RC3000 address
the query name command code

where XX is the index of the satellite name being requested.
Normally this would be '01' the first time through and then
incremented until the YY" (YY being the last entry in the list)
satellite name is read. The maximum possible range for XX and
YY is 1 through 50.

the checksum

The normal response to this query command contains 19 bytes and the format is as follows;

byte O
byte 1
byte 2

bytes 3,4
bytes 5,6

bytes 7-16:

byte 17:
byte 18 :

ACK
A
35h

XX
vy

sat name

ETX
checksum

where A is the RC3000 address
the query name command code

where XX is the index of the satellite name being requested.
where YY is the total number of satellite names contained in the
list. Repeat this command YY times to download the names of
all stored satellites.

This field will contain the satellite name. The name will be in
capital letters and normally be left justified. The only time the
satellite name will not be left justified is if the user selected the
USER entry from STORE mode and manually entered blank
characters before the satellite name.

the checksum

Note that if entry 'XX' does not exist in the list (or the list has no entries) the NAK reply will be sent back

to the host.
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This command performs miscellaneous functions. Here is the format of the command.

byte O
byte 1
byte 2
byte 3
byte 4
byte 5
byte 6

STX
A
36h
%
v
ETX

checksum

where A is the RC3000 address
the miscellaneous command code
the sub-command code

the sub-command parameter

The sub-command code 'X' can have the following values:

X' =

IX‘I -

R’

(Kl

This specifies the azimuth or elevation drive reset command.
This accomplishes the same function as the DRIVE RESET
mode of the RC3000: it allows the user to reset the azimuth,
elevation, or polarization alarms. When the sub-command code
is 'R’, the sub-command parameter 'Y' must be either 'A’, 'E', or
'P' (for azimuth, elevation, or polarization respectively) to
specify which axis will be reset. If the 'P' command is specified,
the command will be accepted only if the Pol Control Equipment
Code CONFIG mode item is set to 1 (ONE PORT) or 2 (TWO
PORT).

This sub-command is used to reset track mode errors (sub-
command parameter 'Y' = R). When the TRACK mode ERROR
sub-mode is active this command will cause the ERROR sub-
mode to terminate. The controller will react as if TRACK mode
was activated via RECALL mode. Note that if a system error is
active (an error message flashing on the bottom row of the
display) the condition which generated the system error must be
rectified or the controller will probably return to the TRACK
mode ERROR sub-mode. This sub-command can also be used
to switch frequency bands when a dual band satellite is being
tracked. A sub-command parameter of 'C' will specify C band
and a sub-command parameter of 'K' will specify K band. The
reply to this command will be a NAK if TRACK mode is not
active, the satellite being tracked was not specified as a dual
band satellite (when the track was initiated via SETUP mode), or
if track polarization movement is not allowed (see byte 32 of the
device status poll command). If polarization movements are not
allowed the controller is either peaking the antenna or
performing a search. Changing the band during a peaking
operation or search can cause the antenna to not accurately
peak the antenna.

This sub-command is used to initiate an automatic antenna
STOW via the RC3000.

NOTE: on mounts with no stow function, reply to this
subcommand will be a NAK

Keypad Input sub-command detailed on next page.

The reply to this command will be the same as the reply to the status poll query except the command

code will be '36h'.
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Miscellaneous Command - Keypad Input Sub-Command.
This sub-command sends a keypad value to the RC3000. The RC3000 will react to the keypad value as

if the corresponding key on the RC3000’s front panel was pushed. The command is implemented using
the miscellaneous command format:

byte 0 STX
byte 1 A where A is the RC3000’s address
byte 2 36h the miscellaneous command code
Byte 3 ‘K’ (4Bh) keypad input sub-command code
Byte 4 30-39h key codes as defined in the following table
41-47h

CODE KEY

30h 0/Speed

31h 1/Pol CCW

32h 2/N/EL UP

33h 3/Pol CW

34h 4/E/IAZ CCW

35h 5

36h 6/W/AZ CW

37h 7/H

38h 8/S/EL DN

39h IV

3A-3Fh -- unused —

41h Stop/decimal pt.

42h +/-IBKSP

43h Mode

44h Scroll Up/Yes

45h Scroll Dn/No

46h Enter

47h Mode Group Change*
Byte 5 ETX
Byte 6 checksum

*the 47h key code can be used to initiate a RC3000 mode group change which normally requires the
Mode key to be held down for five seconds continuously.

The reply to this command will be the same as the reply to other miscellaneous commands.
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Reflect Display Command.

This command requests the RC3000 to send the 160 (4 rows x 40 columns) characters currently
displayed on the LCD. The command format is:

byte 0 STX

byte 1 A where A is the RC3000’s address
byte 2 37h reflect display command code
byte 3 ETX

byte 4 checksum

The response to this command will be to send the 160 displayed characters in ASCII format plus cursor
status. The response format is:

byte 0 ACK

byte 1 A where A is the RC3000’s address

byte 2 37h reflect display command code

byte 3-42 row 1 40 characters displayed on row 1 of the LCD
byte 43-82 row 2 40 characters displayed on row 2 of the LCD
byte 83-122 row 3 40 characters displayed on row 3 of the LCD
byte 123-162 row 4 40 characters displayed on row 4 of the LCD
byte 163 cursor row cursor row position (1-4)

byte 164 cursor col_tens tens digit of cursor column (0 if column <10)
byte 165 cursor col_ones ones digit of cursor column

byte 166 cursor status 0 = cursor not blinking, 1 = cursor blinking
byte 167 ETX

byte 168 checksum

Since the reply is lengthy, the request to reflect the display should be limited to a frequency less than 1
Hz. This will make the reflected display at the M&C software a little “jumpy” but should allow the
operator to see what is happening at the RC3000.
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Load Signal Strength Command
NOTE: This command is not yet implemented on the RC3000.

This command instructs the RC3000 to load supplied data into a signal strength register to be used in the
tracking algorithm. The command contains 2 information bytes that hold ten bits of signal strength, one
bit that indicates a modem lock and 5 placeholder bits. This command consists of a total of 7 bytes. The
format is:

byte 0: STX

byte 1: A where A is the RC3000 address

byte 2: 38h the Signhal Strength command code

byte 3: This byte contains the five least significant bits of the 10 bit signal strength as

reported by the system and a one-bit modem lock indicator.

7654132 10
0 1 k s4 s3 s2 sl sO
where,
k meaning
0 modem is unlocked
1 modem is locked
and
s4 s3 s2 s1 sO are the 5 least significant bits of a 10 bit signal strength
byte 4: This byte contains the five most significant bits of the 10 bit signal strength as

reported by the system.

7654 |32 10
0 1 0 s9|s8 s7 s6 s5
where,
S9 s8 s7 s6 s5 are the 5 most significant bits of a 10 bit signal strength.
byte 5: ETX
byte 6: checksum the checksum

The normal response to this query command contains 6 bytes and the format is as follows;

byte 0: ACK

byte 1: A where A is the RC2000 address
byte 2: 38h the query name command code
byte 3: ‘o ASCII ‘0, for online.

byte 4: ETX

byte 5: checksum the checksum
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Satellite Data Commands

The next six commands allow for the transfer of preset (user-defined) satellite data to and from the
RC3000.

-- the Read/Write Satellite Data commands transfer basic data required for any sat (hame, longitude,
inclination, RF band, ephemeris availability, polarization offset).

-- RC3000 may hold basic data for 20 satellites

-- the first 10 sat data sets may have associated ephemeris (tle or iess) data

-- tle and iess read/write commands allow for storing of ephemeris data

-- index into stored tle and iess arrays is same as basic sat data index

Write Satellite Data Command

This command downloads basic satellite data into the RC3000’s list of user defined satellites.

byte 0 STX
byte 1 A RC3000 address
byte 2 39h Write sat data command code
byte 3 Index Tens Tens digit of index that sat data set is to be stored
(O if index < 10) NOTE: index value may be between 1 to 20
byte 4 Index Ones Ones digit of index that sat data set is to be stored
bytes 5-14 Sat Name 10 character satellite name to be associated with index
bytes 15-20 Longitude Nominal satellite longitude
-179.9 to 179.9 ( West longitude negative)
Left Justify and pad with blanks
bytes 21-22 Inclination Satellite inclination
Oto 19
Left Justify and pad with blanks
byte 23 Band RF Band (0-C, 1-Ku, 2-C/Ku, 3-L, 4-X, 5-Ka, 6-S)
byte 24 Ephem Ephemeris Data Present (0-none, 1-TLE, 2-IESS-412)
bytes 25-29 Pol Offset Polarization Offset
-90.0 to 90.0
negative = counterclockwise
Left Justify and pad with blanks
byte 30 ETX
byte 31 Checksum
Reply
byte O ACK or NAK
byte 1 address
byte 2 39h
byte 3 ETX

byte 4 Checksum
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Read Satellite Data Command
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This command uploads a stored set of satellite data.

Reply

byte O
byte 1
byte 2
byte 3
byte 4
byte 5
byte 6

byte O
byte 1
byte 2
byte 3

byte 4

STX

A

3Ah

Index Tens

Index Ones

ETX
Checksum

ACK or NAK

address
3Ah

Index Tens

Index Ones

RC3000 address
Read Satellite Data command code

Tens digit of sat data index
(O if index < 10, NOTE: index value between 1 & 20)
Ones digit of sat data index

Tens digit of sat data index
(O if index < 10, NOTE: index value between 1 & 20)
Ones digit of stored TLE index

NOTE: bytes 3 & 4 will contain 7Fh when no valid data stored for requested index

bytes 5-14

bytes 15-20

bytes 21-22

byte 23

byte 24

bytes 25-29

byte 30
byte 31

Sat Name

Longitude

Inclination

Band

Ephem

Pol Offset

ETX
Checksum

10 character satellite name to be associated with index

Nominal satellite longitude
-179.9 to 179.9 ( West longitude negative)
Left Justify and pad with blanks

Satellite inclination
0to 19
Left Justify and pad with blanks

RF Band (0-C, 1-Ku, 2-C/Ku, 3-L, 4-X, 5-Ka, 6-S)
Ephemeris Data Present (0-none, 1-TLE, 2-IESS-412)
Polarization Offset

-90.0 to 90.0

negative = counterclockwise
Left Justify and pad with blanks
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Write Two Line Element Data Command

This command downloads NORAD Two Line Element (TLE) ephemeris data into the RC3000.

Reply

byte O
byte 1
byte 2

byte 3
byte 4

bytes 5-73
bytes 74-142

byte 143
byte 144

byte O
byte 1
byte 2
byte 3
byte 4

STX
A RC3000 address
3Bh Write TLE Data command code

Index Tens Tens digit of index that TLE set is to be stored
(O if index < 10) NOTE: index value may be between 1 to 10
Index Ones Ones digit of index that TLE set is to be stored

TLE Line 1 69 characters (including checksum) of TLE Line 1
TLE Line 2 69 characters (including checksum) of TLE Line 2

ETX
Checksum

ACK or NAK
address

3Bh

ETX
Checksum

Read Two Line Element Data Command

This command uploads a stored set of Two Line Element (TLE) data.

Reply

byte O
byte 1
byte 2
byte 3
byte 4
byte 5
byte 6

byte O
byte 1
byte 2
byte 3

byte 4

STX
A RC3000 address
3Ch Read TLE Data command code

Index Tens Tens digit of stored TLE index
(O if index < 10, NOTE: index value between 1 & 10)
Index Ones Ones digit of stored TLE index

ETX
Checksum

ACK or NAK
address
3Ch

Index Tens Tens digit of stored TLE index
(O if index < 10, NOTE: index value between 1 & 10)
Index Ones Ones digit of stored TLE index

NOTE: bytes 3 & 4 will contain 7Fh when no valid data stored for requested index

bytes 5-73
bytes 74-142

byte 143
byte 144

TLE Line 1 69 characters (including checksum) of TLE Line 1
TLE Line 2 69 characters (including checksum) of TLE Line 2

ETX
Checksum
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Write IESS Data Command

This command downloads IESS-412 ephemeris data into the RC3000.

byte O
byte 1
byte 2

byte 3
byte 4

- TBD
byte TBD
byte TBD

Reply
byte O
byte 1
byte 2
byte 3
byte 4

STX
A RC3000 address
3Dh Write IESS data command code

Index Tens Tens digit of index that IESS data set is to be stored
(O if index < 10) NOTE: index value may be between 1 to 10
Index Ones Ones digit of index that IESS data set is to be stored

ETX
Checksum

ACK or NAK
address

3Dh

ETX
Checksum

Read IESS Data Command

This command uploads a stored set of IESS data.

byte O
byte 1
byte 2
byte 3
byte 4

byte 5
byte 6

Reply
byte O
byte 1
byte 2
byte 3

byte 4

NOTE: bytes 3 & 4 will contain 7Fh when no valid data stored for requested index

- TBD
byte TBD
byte TBD

STX
A RC3000 address
3Eh Read IESS Data command code

Index Tens Tens digit of IESS data index
(O if index < 10, NOTE: index value between 1 & 20)
Index Ones Ones digit of sat data index

ETX
Checksum

ACK or NAK
address
3Eh

Index Tens Tens digit of IESS data index
(O if index < 10, NOTE: index value between 1 & 10)
Index Ones Ones digit of stored TLE index

ETX
Checksum

E-23
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Read Pulse Count Command

The Read Pulse Count command returns the current value of azimuth and elevation pulse counts. The
message format for this command will be ...

byte 0 STX

byte 1 A where A is the RC3000 address

byte 2 3Fh 3F hex - the read pulse count command code
byte 3 ETX

byte 4 checksum

The reply to this query will consist of 15 bytes ...

byte 0 ACK

byte 1 A where A is the RC3000 address
byte 2 3Fh the read pulse count command code
bytes 3-7: Azimuth pulse count

bytes 8-12: Elevation pulse count

byte 13 ETX

byte 14 : checksum

Extended Device Status Poll Command

The description of the Extended Device Status Poll command (code 40h) is extremely lengthy and is
therefore documented at the end of this appendix.
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Remote Locate Command

This command requests the RC3000 to perform a LOCATE operation based on the satellite data
supplied. The command is designed to allow an M&C system to simulate entering satellite data
manually or selecting a satellite from the user’s preset list stored in the RC3000.

NOTE: The M&C system is required to have confidence that the preset list is programmed correctly. The
Write Satellite Data command (39h) and Read Satellite Data command (3Ah) may be used to gain
confidence that the preset satellite list is correct.

The RC3000 will automatically sequence through the LOCATE operation. Any action that normally
requires user action from the front panel will be automatically initiated.

The command contains 37 bytes with the following format:

byte 0 STX
byte 1 A RC3000 address
byte 2 41h Remote Locate command code

byte 3 Preset Flag & Preset Index Tens
7654 3210

01 0A$000B

A - 1 = perform LOCATE to an indexed satellite from the user
preset list stored in the RC3000.

Bytes 5-28 may be left blank.

NOTE: this option is required to reference an inclined orbit

satellite that has ephemeris data associated with it.

B - Tens digit of preset satellite index (if applicable)
(O if index < 10): index value may be between 1 to 20

A - 0 = perform LOCATE to a satellite using name, longitude,
inclination and band data supplied in bytes 5-28.

byte 4 Index Ones Ones digit of preset satellite index (if applicable)
bytes 5-14 Sat Name 10 character satellite name

bytes 15-20 Longitude Nominal satellite longitude
-179.9 to 179.9 ( West longitude negative)
Left Justify and pad with blanks

bytes 21-22 Inclination Satellite inclination
Oto 19
Left Justify and pad with blanks

byte 23 Band RF Band (0-C, 1-Ku, 2-C/Ku, 3-L, 4-X, 5-Ka, 6-S)

bytes 24-28 Pol Offset Satellite Polarization Offset
-90.0 to 90.0
negative = counterclockwise
Left Justify and pad with blanks
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NOTE: future expansion

polarization offset data not currently used
Byte 29 X Polarization Selection

H - horizontal

V - vertical

N - none

NOTE: not applicable if feed type is circular
Byte 30 Position Update

A - Determine mount position (lat/lon/heading) automatically
according to how the RC3000 is configured

U - Force an update of position via GPS and compass
Byte 31-34 Spare Bytes  -for future expansion
Byte 35 ETX

Byte 36 Checksum

The reply to the Remote Locate command will consist of 5 bytes:

byte O ACK or NAK  ACK implies that LOCATE operation will be initiated.
Progress of the LOCATE operation may be monitored via the
Extended Device Status Poll command.
NAK implies an error in the supplied satellite data

byte 1 address
byte 2 41h
byte 3 ETX

byte 4 Checksum
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Remote Store Command

This command requests the RC3000 to perform a STORE operation based on the satellite data supplied.
The RC3000 will automatically sequence through the STORE operation. Any action that normally
requires confirmation from the front panel will be automatically initiated. If a particular satellite name has
already been STOREGQ, it's data will be overwritten as a result of the Remote Store command.

NOTE: It is assumed that the satellite has been positively identified and is currently peaked up in
azimuth and elevation prior to performing a STORE operation. It is also assumed that Horizontal and
Vertical polarization positions have been confirmed.

The command contains 48 bytes with the following format:

byte 0 STX
byte 1 A RC3000 address
byte 2 42h Remote Locate command code
byte 3 Preset Flag & Preset Index Tens
7654 3210
01 0A$000B

A - 1 = perform STORE of a satellite defined from the user
preset list stored in the RC3000.

NOTE: this option is required to reference an inclined orbit
satellite that has ephemeris data associated with it.

A - 0 = perform STORE of a satellite using name, longitude,
inclination and band data supplied in bytes 5- 39.

B - Tens digit of preset satellite index
(O if index < 10): index value may be between 1 to 20

byte 4 Index Ones Ones digit of preset satellite index
bytes 5-14 Sat Name 10 character satellite name
bytes 15-20 Longitude Nominal satellite longitude
-179.9 to 179.9 ( West longitude negative)
Left Justify and pad with blanks
bytes 21-22 Inclination Satellite inclination
Oto 19
Left Justify and pad with blanks
byte 23 Band RF Band (0-C, 1-Ku, 2-C/Ku, 3-L, 4-X, 5-Ka, 6-S)
bytes 24-28 Pol Offset Satellite Polarization Offset

-90.0 to 90.0
negative = counterclockwise
Left Justify and pad with blanks
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byte 29

Bytes 30-34

Bytes 35-39

Byte 40

Bytes 41-45
Byte 46

Byte 47

Spare Bytes
ETX

Checksum
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NOTE: future expansion
polarization offset data not currently used

Polarization Selection
C - use calculated H,V values
NOTE: requires that a LOCATE function has been preformed
immediately prior to the Remote Store

S - use H,V values supplied in bytes 30-39

H - use current polarization position as Horizontal & calculate
Vertical position 90 degrees away

V - use current pol position as Vertical & calculate Horizontal
position 90 degrees away

Horizontal Polarization Position

-90.0 t0 90.0

Vertical Polarization Position

-90.0 t0 90.0

NOTE: Polarization Selection, Horizontal and Vertical Positions
are not applicable if feed type is circular

Track Polarization

Selects which Polarization position to use when TRACK initiated
(applicable to inclined orbit satellites only)

H - Horizontal
V - Vertical

-for future expansion

The reply to the Remote Store command will consist of 5 bytes:

byte O

byte 1
byte 2
byte 3
byte 4

ACK or NAK

address
42h

ETX
Checksum

ACK implies that STORE operation will be initiated.
NAK implies an error in the supplied satellite data
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This command downloads signpost data into the RC3000’s list of user defined signposts.

Reply

byte O
byte 1
byte 2
byte 3
byte 4

bytes 5-10

bytes 11-15

Bytes 16-20

Byte 21

byte 22

Bytes 23 - 28
Byte 29

Bytes 30 - 33

byte 34
byte 35

byte O
byte 1
byte 2
byte 3
byte 4

STX
A
43h

Index Tens

RC3000 address
Write signpost data command code

Tens digit of index that signpost data set is to be stored

(O if index < 10) NOTE: index value may be between 1 to 20

Index Ones

Longitude

Frequency

Symbol Rate

FEC

Polarization

Identification
Priority

Spare

ETX
Checksum

ACK or NAK
address

43h

ETX
Checksum

Ones digit of index that signpost data set is to be stored

Nominal satellite longitude
-179.9 to 180.0 ( West longitude negative)
Left Justify and pad with blanks

10700 to 12750
Left Justify and pad with blanks

1000 to 30000
Left Justify and pad with blanks

Forward Error Correction Code type
1-9

1=1/2,2=2/3,3=3/4,
5=5/6,6=6/7,7=718,
9=AUTO

H = horizontal, V = vertical
L =LHCP, R = RHCP

6 character ID string
0 - 9 relative search priority

pad with zeros
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This command uploads a stored set of signpost data.

Reply

byte O
byte 1
byte 2
byte 3
byte 4
byte 5
byte 6

byte O
byte 1
byte 2
byte 3

byte 4

NOTE: bytes 3 & 4 will contain 7Fh when no valid data stored for requested index

bytes 5-10

bytes 11-15

Bytes 16-20

Byte 21

byte 22

Bytes 23 - 28
Byte 29
Bytes 30 - 33

byte 34
byte 35

STX

A

44h

Index Tens
Index Ones
ETX

Checksum

ACK or NAK
address

44h

Index Tens

Index Ones

Longitude

Frequency

Symbol Rate

FEC

Polarization

Identification
Priority
Spare

ETX
Checksum

RC3000 address
Read Signpost Data command code

Tens digit of signpost data index

(O if index < 10, NOTE: index value between 1 & 20)

Ones digit of signpost data index

Tens digit of signpost data index

(O if index < 10, NOTE: index value between 1 & 20)

Ones digit of signpost data index

Nominal satellite longitude

-179.9 to 180.0 ( West longitude negative)

Left Justify and pad with blanks
10700 to 12750
Left Justify and pad with blanks

1000 to 30000
Left Justify and pad with blanks

Forward Error Correction Code type
1-9

1=1/2,2=2/3,3=3/4,
5=5/6,6=6/7,7=718,
9=AUTO

H = horizontal, V = vertical
L =LHCP, R = RHCP

6 character ID string
1 - 9 relative search priority

pad with zeros

E-30
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Extended Device Status Poll Command

This command is an extension of the Device Status Poll Command. The reply to this command provides
all the information of the Device Status Poll Command along with information about the current mode
and state of the RC3000.

The Extended Device Status Poll command consists of 5 bytes with the following format:

byte 0 STX

bytel A where A is the RC3000 address

byte 2 40h the extended device status poll query command code
byte 3 ETX

byte 4 checksum

The response to this command will consist of 52 bytes, which will be a combination of ASCII and binary
data fields. The binary data will be placed in the lower nibble of a byte whose higher nibble will be
initialized to a value that will make the result an ASCII character. The format of the response is:

byte 0 ACK
bytel A where A is the RC3000 address
byte 2 40h the extended status poll query command code
bytes 3-44 the same information as contained in bytes 3-44 of the Device Status Poll command
byte 45 Current Mode
This byte contains a value reflecting the present mode of the RC3000:
0-31 (0h-1Fh) Unused to avoid use of control character value
31-127 (20h - 7Fh) current mode value as defined by the mode_name
enumeration list at the end of this definition
byte 46 Current State
This byte contains a value reflecting the present state within the current_mode
0-31 (0h-1Fh) Unused to avoid use of control character value
31-127 (20h - 7Fh) current_state value as defined by the enumeration list for the
current_mode at the end of this definition
byte 47 Last Exited Mode

This byte contains a value reflecting the previous mode of the RC3000. This
data is to be used with the Exit Status byte to determine how the previously
accomplished mode terminated.

0-31 (0h-1Fh) Unused to avoid use of control character value

31-127 (20h - 7Fh) current mode value as defined by the mode_name
enumeration list at the end of this definition
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byte 48

byte 49

byte 50

bytes 51-55

byte 56:
byte 57:

Exit Status

This byte contains a value reflecting the termination status of the previously
performed mode.

0-31 (0h-1Fh) Unused to avoid use of control character value
31-127 (20h - 7Fh) exit_status value as defined by the enumeration list for the
current_mode at the end of this definition

extended azimuth position
For mounts with the ability to generate azimuth position to 0.01 degrees, this
byte contains the digit for the one hundredth of a degree. This digit is to be
added to the rest of the azimuth position contained in bytes 14-19.

extended elevation position
For mounts with the ability to generate elevation position to 0.01 degrees, this
byte contains the digit for the one hundredth of a degree. This digit is to be
added to the rest of the elevation position contained in bytes 20-25.

spare bytes

ETX
checksum
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EXTENDEND STATUS REPLY ENUMERATION LISTS

The following lists define the values to be placed in bytes 45-48 of the Extended Device Status Poll
reply.

The lists are provided in the structure of a “C” language enumeration type. The first name in a list is
assigned the value 0. The values for subsequent names are incremented by 1. Note that all lists will
have placeholder names for values 0 through 31 (0-1Fh). These values will not be used in order to avoid
using a control character value.

When applicable, values within lists that only apply to certain mount types or RC3000 options will be
noted by “C” style comments (//----).

Names for modes, states or exit_status in lists are provided as descriptions. An M&C system may map a
value to any description of their choosing.

The first list provided enumerates values for the RC3000’s operating modes. Values from this list will be
used in the Current Mode (byte 45) and Last Exited Mode (byte 47) fields.

Lists for the Current State (byte 46) and Exit Status (byte 48) fields are group together per the applicable
RC3000 mode.

[* e - MODE NAMES -------------------- */

enum node_nanes {

uo, U1, U2, U3, U4, Us, UG, U7, U8, 9, /1 - don't use O-1F to avoid
conflict with

u10, Ul1, U12, U13, U14, U15, Ul6, Ul7, U18, U19, /1 reserved nmessage control
val ues used by

U20, U21, U22, U23, U24, U25, U26, U27, U28, U29, /1 renote control protoco
U30, U31,

MANUAL _ MODE,

AUTO_MODE,

POSI TI ON_MODE,
TRUCK_PCS_MODE,
TRUCK_HDG_MODE,
LOCATE_MODE,

SPI RAL_REMOTE_ MODE,
STORE_SAT_MODE,
TRACK_MODE,
AUX_MODE,

FAl Rl NG_MODE,
POS_CONFI RM_MODE,
DEPLOY_REQUEST MODE,
HEADI NG_FI X_MCDE,
SETTI NGS_MODE,
STOW MODE,
DEPLOY_MODE,

RECAL L_MODE,
REMOTE_MODE,

DEFI NE_MODE,
| NI T_MODE,
SETUP_MODE,
PACK_MODE,

RESET_MODE
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DELETE_MODE

CONFI G_VENU_MODE, /* START OF PROGRAMM NG MODES */
ANTENNA_CONFI G_MODE,

AUTOPOL_CONFI G_MODE,

SAT_PRESET_CONFI G_MODE,

TRUCK_PRESET_CONFI G_MODE,

EXPERT_CONFI G_MODE,

RESET_DEFAULTS_CONFI G_MODE,

AZI M_CAL_CONFI G_MODE
SYS_COVP_CONFI G_MODE
AZI M_POT_DRI VE_CONFI G_MODE,
ELEV_POT_DRI VE_CONFI G_MODE,
AZI M_PULSE_CAL_CONFI G_MODE,
ELEV_PULSE_CAL_CONFI G_MODE,
POL_POT_DRI VE_CONFI G_MODE,
PULSE_LTM TS_MODE,
TRACK_CONFI G_MODE,
AGC_CONFI G_MODE,

LI M TS_CONFI G_MODE,
TLE_1_CONFI G_MODE,

TLE_2_ CONFI G_MODE,

G
G

DUMP_FLUXGATE_DATA MODE,
DUMP_GPS1_NVEA_DATA_MODE,
DUMP_GPS1_RAW DATA MODE,
DUMP_GPS2_RAW DATA_MODE,
DUMP_GPS3_RAW DATA_MODE,
COVPASS_CAL,

GPS_DI AG_MODE,

AD DI AG_MODE,

LIM TS DI AG_MODE,
AGC_OFFSET_MODE,

DI AG_MENU_MODE,

TI MEDATE_DI AG_MODE,
SHAKE_MODE,

AZEL_MODE,

GPSHDG_MODE,

UNDEFI NED_MCDE

}; /*end of node_nanes enuneration */
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// -
enum si npl e_node_st ates {

Qo, a1, &2, C3, ™4, G5, 6, Or, 08, 09, /1 - don't use O-1F to avoid
conflict with

alo, 011, O12, 013, 014, 015, O16, O17, O18, 019, // reserved nessage control val ues
used by

0, 21, 2, 23, 24, 25, 26, 27, A28, 29, // renote control protocol

30, 331,

I NI TI ALl ZI NG_MODE,
WAl TI NG_FOR_USER | NPUT,

LAST_SI MPLE_MODE_STATE } ;

/1 used for: POSITION_MIDE, AUX MODE, HEADI NG FI X_MODE, SETTI NGS_MODE,
DEFI NE_MODE

/1 TRUCK_HDG MODE, REMOTE _MODE, RESET MODE, DELETE MODE, all
configuration nodes
/1 NOTE: no nai nt enance nodes are instrumented

enum si npl e_exit_status {

MD, ML, M2, M3, M4, Mb, M6, M7, MB, VB, /[l - don't use O-1F to avoid
conflict with

MLO, ML1, ML2, ML3, ML4, ML5, ML6, ML7, MLB, ML9, // reserved nessage control val ues
used by

M0, M21, M2, M23, M4, M5, M6, M7, M8, M9, // renote control protocol

MBO, M31,

MODE_NORMAL_EXI T,

LAST_SI MPLE_EXI T_CONDI TI ON };
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enum | ocate_states { /1 M&C

AD, Al, A2, A3, A4, A5, A6, A7, A8, A9, /] - don't use 0-1F to avoid
conflict with

Al10, Al1, A12, A13, Al4, Al15, A16, A17, A18, A19, // reserved nmessage control val ues
used by

A20, A21, A22, A23, A24, A25, A26, A27, A28, A29, // renote control protoco

A30, A31, /1 - this values

pl aced directly into node byte

ENTERI NG_LOCATE_MODE,

I NI TI ALI ZI NG_LOCATE_MODE,

LOCATE_BEG NNI NG_ANTENNA DEPL OYMENT,

LOCATE_ANTENNA_DEPLOYMENT _OPENI NG_FAI RI NG, /1 SWD only

LOCATE_ANTENNA DEPLOYMENT _ELEV_MOVE,

LOCATE_ANTENNA DEPLOYMENT _AZI M_MOVE,

LOCATE_UPDATI NG_DI SPLAY,

LOCATE_CALCULATE_MAGVAR _FOR _CALCULATE _MODE, // VSFX only
LOCATE_CALCULATI NG_MAGNETI C_VARI ATI ON,

LOCATE_SYNCHRONI ZI NG_SYSTEM CLOCK_TO _UTC,

LOCATE_WAI TI NG_FOR_LAT_LON,

LOCATE_WAI TI NG_FOR_HEADI NG,

LOCATE_WAI TI NG_FOR_SAT_DATA,

LOCATE_UNDEFI NED_PARAMETER_ERROR,

LOCATE_READY_TO_LOCATE,

LOCATE_AZI MUTH RANGE_ERROR, // ** if commanded renotely, action required
LOCATE_ELEVATI ON_RANGE ERROR, // ** if commanded renotely, action required
LOCATE_PERFORM NG_MANUAL _SAT_DATA ENTRY,

LOCATE_PERFORM NG_PRESET_SAT_DATA ENTRY,

LOCATE_PERFORM NG_SATLI ST_DATA _ENTRY,

LOCATE_WAI TI NG_FOR_POLARI ZATI ON_SELECTI ON,
LOCATE_WAI TI NG_FOR_CONFI RVATI ON_TO_CONTI NUE,
LOCATE_PI TCH_CALCULATI ON_FI RST_ELEV_MOVEMENT,  // Ephemeris Tracki ng

LOCATE_PI TCH_CALCULATI ON_AZI M_MOVEMENT, /1 Ephereris Tracking
LOCATE_PI TCH_CALCULATI ON_SECOND_ELEV_MOVEMENT, /'l Epheneris
Tracki ng

LOCATE_CALCULATI NG_PI TCH,

LOCATE _RCLL_CALCULATI ON_AZI M_MOVEMENT, /1 Epherneris Tracking
LOCATE _RCLL_CALCULATI ON_ELEV_MOVEMENT, /1 Epheneris Tracking
LOCATE_CALCULATI NG_ROLL, /1 Epherneris Tracking
LOCATE_CALCULATE _NORAD ELEV_ANGLE, /1 Ephemneris Tracking
LOCATE_CALCULATE _NORAD_AZI M ANGLE, /1 Ephemneris Tracking

LOCATE_FI RST_ELEV_MOVENENT,
LOCATE_POL_MOVEMENT,
LOCATE_AZI M_MOVEMENT,
LOCATE_SECOND_ELEV_MOVENENT,

LOCATE_BEG NNI NG_SCAN,

LOCATE_MOVI NG_TO_| NI TI AL_AZI MUTH_SCAN_PGCsS!| TI ON,
LOCATE_MOVI NG_TO_I NI TI AL_ELEVATI ON_SCAN_PCsSI TI ON,
LOCATE_PERFORM NG_SMOOTH_AZI MUTH_SCAN,
LOCATE_ADJUST_ELEV_DURI NG_SMOOTH_AZI MUTH_SCAN,
LOCATE_AZI MUTH_STEP_SCAN,

LOCATE_ADJUST_ELEVATI ON_DURI NG_AZI MUTH_STEP_SCAN,
LOCATE_MOVI NG_TO_SCAN_PEAK,
LOCATE_NO_PEAK_FOUND_MOVI NG_TO_NOM NAL_AZI MUTH,
LOCATE_SCAN_FI NAL_ELEVATI ON_ADJUSTNENT,
LOCATE_SCAN_WAI TI NG_FOR_EXI T_COMVAND AFTER NO_PEAK_FOUND,
BEG NNI NG_SPI RAL_ SEARCH,

SPI RAL_MOVI NG_TO_NOM NAL_AZI MUTH_STARTI NG_PCS| TI ON,
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SPI RAL_SEARCH_STEPPI NG_CW | N_AZI MUTH,
SPI RAL_SEARCH_ADJUSTI NG_ELEV_CW AZI MUTH_STEP,

SPI RAL_SEARCH_SAMPLI NG_SI GNAL_AZ CW STEP,

SPI RAL_SEARCH_ADJUSTI NG_AZI MUTH_DURI NG_UP_ELEVATI ON_STEP,
SPI RAL_SEARCH_STEPPI NG UP_I N_ELEVATI ON,

SPI RAL_SEARCH_SAMPLI NG_SI GNAL_EL_UP_STEP,

SPI RAL_SEARCH_STEPPI NG_CCW | N_AZI MUTH,

SPI RAL_SEARCH_ADJUSTI NG _ELEV_CCW AZI MUTH_STEP,

SPI RAL_SEARCH_SAMPLI NG_SI GNAL_AZ_CCW STEP,

SPI RAL_SEARCH_ADJUSTI NG_AZI MUTH_DURI NG_DOWN_ELEVATI ON_STEP,
SPI RAL_SEARCH_STEPPI NG DOAN_| N_ELEVATI ON,

SPI RAL_SEARCH_SAMPLI NG_SI GNAL_EL_DOWN_STEP,

SPI RAL_SEARCH_NO_PEAK_MOVI NG_TO _AZI MUTH,

SPI RAL_SEARCH_NO_PEAK_MOVI NG_TO_ELEVATI ON,

LAST _LOCATE _STATE } ; // end of locate_states enuneration

enum | ocate_exit_conditions {

BO, B1, B2, B3, B4, B5, B6, B7, B3, B9, /] - don't use 0-1F to avoid
conflict with

B10, B11, B12, B13, B14, B15, B16, B17, B18, B19, // reserved nessage control val ues
used by

B20, B21, B22, B23, B24, B25, B26, B27, B28, B29, // renote control protoco

B30, B31,

LOCATE_CANNOT _| NI TI ATE_MOVEMENT _BELOWDOWN LIM T, // CPS only
LOCATE_ANTENNA_DEPLOYMENT_FAI RING NOT_CLEAR, // SWD only
LOCATE_ANTENNA_DEPLOYMENT _ELEV._MOVE_STOP_KEY,
LOCATE_ANTENNA_DEPLOYMENT _ELEV_MOVE_MODE_CHANGED,
LOCATE_ANTENNA_DEPLOYMENT _AZI M_MOVE_STOP_KEY,
LOCATE_ANTENNA_DEPLOYMENT _AZI M_MOVE_MODE_CHANGED,
LOCATE_PI TCH_CALC_FI RST_ELEV_MOVEMENT _STOP_KEY,
LOCATE_PI TCH_CALC_FI RST_ELEV_MOVEMENT _MODE_CHANGED,
LOCATE_PI TCH_CALC_AZI M_MOVEMENT _STOP_KEY,

LOCATE_PI TCH_CALC_AZI M_MOVEMENT _MODE_CHANGED,
LOCATE_PI TCH_CALC_SECOND_ELEV_MOVEMENT _STOP_KEY,
LOCATE_PI TCH_CALC_SECOND_ELEV_MOVEMENT _MODE_CHANGED,
LOCATE_ROLL_CALC_AZI M MOVEMENT _STOP_KEY,
LOCATE_ROLL_CALC_AZI M_MOVEMENT _MODE_CHANGED,
LOCATE_ROLL_CALC_ELEV_MOVEMENT_STOP_KEY,
LOCATE_ROLL_CALC_ELEV_MOVEMENT _MODE_CHANGED,
LOCATE_FI RST_ELEV_MOVEMENT _STCP_KEY,

LOCATE_FI RST_ELEV_MOVEMENT _MODE_CHANGED,
LOCATE_POL_MOVEMENT _STOP_KEY,

LOCATE_POL_MOVEMENT _MODE_CHANGED,

LOCATE_AZI M_MOVEMENT _STOP_KEY,

LOCATE_AZI M_MOVEMENT _MODE_CHANGED,
LOCATE_SECOND_ELEV_MOVEMENT _STOP_KEY,
LOCATE_SECOND_ELEV_MOVEMENT _MODE_CHANGED,
LOCATE_FUNCTI ON_COVPLETED,

LOCATE_| NI TI AL_AZI MUTH_SCAN_PGCS| TI ON_STCOP_KEY,
LOCATE_| NI TI AL_AZI MUTH_SCAN_PGCSI TI ON_MODE_CHANGED,
LOCATE_| NI TI AL_ELEVATI ON_SCAN_POSI TI ON_STOP_KEY,
LOCATE_| NI TI AL_ELEVATI ON_SCAN_POSI TI ON_MODE_CHANGED,
LOCATE_ADJUST_ELEV_SMOOTH_AZI MUTH_SCAN_STOP_KEY,
LOCATE_ADJUST_ELEV_SMOOTH_AZI MUTH_SCAN_MODE_CHANGED,
LOCATE_AZI MUTH_STEP_SCAN_STCP_KEY,

LOCATE_AZ| MUTH_STEP_SCAN_MODE_CHANGED,
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LOCATE_ADJUST_ELEV_AZ| MUTH_STEP_SCAN_STCP_KEY,
LOCATE_ADJUST_ELEV_AZI MUTH_STEP_SCAN_MODE_CHANGED,
LOCATE_SCAN_FI NAL_AZ| MUTH_MOVE_STOP_KEY,
LOCATE_SCAN_FI NAL_AZ| MUTH_MOVE_MODE_CHANGED,
LOCATE_SCAN_FI NAL_ELEVATI ON_ADJUSTMENT _STOP_KEY,
LOCATE_SCAN_FI NAL_ELEVATI ON_ADJUSTMENT _MODE_CHANGED,

LOCATE_FI NI SHI NG W TH_NO_PEAK_FOUND,
SPI RAL_MOVI NG_TO_AZI M_STARTI NG_STOP_KEY,
SPI RAL_MOVI NG_TO_AZI M_STARTI NG_MODE_CHANGED,

SPI RAL_STEPPI NG_
SPI RAL_STEPPI NG_CW.
SPI RAL_ADJUSTI NG_EL
SPI RAL_ADJUSTI NG_EL
SPI RAL_ADJUSTI NG_AZ
SPI RAL_ADJUSTI NG_AZ
SPI RAL_STEPPI NG_UP_

SPI RAL_STEPPI NG_U

|
I M
V| N_AZI MUTH_STOP_KEY,

| N_AZI MUTH_MODE_CHANGED,

_CW AZI MUTH_STEP_STOP_KEY,

" CW AZI MUTH_STEP_MODE_CHANGED,
M_UP_ELEV_STEP_STOP_KEY,
M_UP_ELEV_STEP_MODE_CHANGED,
N_ELEVATI ON_STOP_KEY,

| N_ELEVATI ON_MODE_CHANGED,

SPI RAL_STEPPI NG_CCW | N_AZI MUTH_STOP_KEY,

SPI RAL_STEPPI NG_ N_AZl MUTH_MODE_CHANGED,

SPI RAL_ADJUSTI NG_ELEV_CCW AZI MUTH_STEP_STOP_KEY,

SPI RAL_ADJUSTI NG_ELEV_CCW AZI MUTH_STEP_MODE_CHANGED,
SPI RAL_ADJUSTI NG_AZI M_DOAN_ELEVATI ON_STEP_STOP_KEY,
SPI RAL_ADJUSTI NG_AZI M_ELEVATI ON_STEP_MODE_CHANGED,
SPI RAL_STEPPI NG_DOWN_| N_ELEVATI ON_STOP_KEY,

SPI RAL_STEPPI NG_DOWN_| N_ELEVATI ON_MODE_CHANGED,

SPI RAL_NO_PEAK_MOVI NG TO AZI MUTH_STOP_KEY,

SPI RAL_NO_PEAK_MOVI NG_TO_AZI MUTH_MODE_CHANGED,

SPI RAL_NO_PEAK_MOVI NG_TO_ELEVATI ON_STOP_KEY,

SPI RAL_NO_PEAK_MOVI NG_TO_ELEVATI ON_MODE_CHANGED,

SPI RAL_NO_PEAK_FOUND,

LAST_LOCATE_EXI T_CONDI TION } ;



RC3000 Antenna Controller Appendix E - RC3000 Remote Control Protocol E-39

enum store_states {

Co, C1, C2, C3, ¢4, G5, G, C7, C8, 9, /1 - don't use O-1F to avoid
conflict with

C10, C11, C12, C13, C14, C15, C16, C17, C18,C19, // reserved nessage control val ues
used by

C20, C21, C22, C23, C24, C25, 26, C27, C28,C29, // renote control protoco

C30, C31,

STORE_ENTERI NG_MODE,

STORE_WAI TI NG_FOR_OVERWRI TE_CONFI RVATI ON,
STORE_WAI TI NG_FOR_SAT_DATA_CONFI RVATI ON,

STORE_VWAI TI NG_TO_MODE_QUT_DUE_TO _| NCORRECT_SAT_DATA,
STORE_WAI TI NG_FOR_PCOLARI ZATI ON_ADJUSTMENT,
STORE_CRCSS_PCOL_MOVE,

STORE_WAI TI NG_FOR_TRACK_POL_SELECTI ON,
STORE_MOVI NG_POL_FOR_TRACK,

LAST_STORE_STATE } ;

enum store_exit_conditions {

Do, D1, D2, D3, D4, D5, D6, D7, D8, D9, /[l - don't use O-1F to avoid
conflict with

D10, D11, D12, D13, D14, D15, D16, D17, D18, D19, // reserved nessage control val ues
used by

D20, D21, D22, D23, D24, D25, D26, D27, D28, D29, // renote control protoco

D30, D31

STORE_INVALID REG ON, // CPS only

STORE_LI ST_FULL,
STORE_SAT_NAME_ALREADY_STORED,

STORE_USER | NDI CATES_SAT_DATA_| NCORRECT,
STORE_CROSS_POL_MOVE_MODE_CHANGED,
STORE_USER _MODED_OUT,

STORE_SAT_DATA_STORED X,

STORE_USER _MODED_OUT_AT_TRACK_POL_SELECTI ON,
STORE_USER_MODED_OUT_| N_TRACK_POL_MOVE,
STORE_PROCEEDI NG_TO TRACK_MODE,

LAST_STORE_EXI T_CONDI TI ON };
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enum track_states {

EO, E1, E2, E3, E4, E5, E6, E7, ES8, E9, /] - don't use 0-1F to avoid
conflict with

E10, E11, E12, E13, E14, E15, E16, E17, E18, E19, // reserved nessage control val ues
used by

E20, E21, E22, E23, E24, E25, E26, E27, E28, E29, // renpte control protoco

E30, E31,

TRACK_ENTERI NG_MODE,
TRACK_WAI TI NG_FOR_C_OR_KU_SELECTI ON,
TRACK_I NI TI ALT ZI NG_DI SPLAY,
TRACK_DEPLOYI NG_ELEVATI ON_AXI S,
TRACK_PCSI TI ONI NG_POLARI ZATI ON,
TRACK_WAI TI NG_FOR_EXI T_CONFI RVMATI ON, // LNR-only
TRACK_| NI TI ALT ZI NG_PARAVETERS,
TRACK_STEP_PEAKI NG,

TRACK_STEP_WAI TI NG_FOR_SI GNAL_TO RETURN,
TRACK_STEP_| DLE,

TRACK_SEARCH_PERFORM NG_SEARCH_PATTERN,
TRACK_SEARCH_MOVI NG_TO FOUND_PEAK,
TRACK_SEARCH WAl TI NG_TO_SEARCH_AGAI N,
TRACK_MANUAL_SEARCH_NOM NAL_ELEV_MOVE,
TRACK_MANUAL_SEARCH_NOM NAL_AZI M_MOVE,
TRACK_MANUAL _SEARCH_ACTI VE,
TRACK_MEMORY_| DLE,

TRACK_MEMORY_PEAKI NG,
TRACK_MEMORY_REPCS! Tl ON,
TRACK_ERROR_CREEP_JAMVED,

TRACK_ERROR CREEP LIM T,
TRACK_ERROR_CREEP DRI VE,
TRACK_ERROR PEAK LIM T,
TRACK_ERROR_SCALE_FACTOR,
TRACK_ERROR_TRACK_GEO,
TRACK_ERROR_TRACK_SYSTEM
TRACK_ERROR_TRACK_CHECKSUM
TRACK_ERROR_UNDEFI NED_STATUS,
TRACK_MENU_WAI TI NG_FOR_SELECTI ON,
TRACK_MENU_VI EW

TRACK_MENU_MODI FY,

TRACK_TLE_I DLE,

TRACK_TLE_REPOSI TI ON,

NG_
R

TRACK_MANUAL_SEARCH_JOG_AZI M_CCW
TRACK_MANUAL_SEARCH_JOG_AZI M_CW
TRACK_MANUAL_SEARCH_JOG_ELEV_DOWN,
TRACK_MANUAL_SEARCH_JOG_ELEV_UP,
TRACK_MANUAL_SEARCH_JOG _POL_CW
TRACK_MANUAL_SEARCH_JOG_POL_CCW
TRACK_MANUAL_SEARCH_AUTO POL_MOVE,
TRACK_MANUAL_SEARCH_| DLE,

LAST_TRACK_STATE };
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enum stow_states {

FO, F1, F2, F3, F4, F5, F6, F7, F8, F9, /] - don't use 0-1F to avoid
conflict with

F10, F11, F12, F13, F14, F15, F16, F17, F18, F19, // reserved nessage control val ues
used by

F20, F21, F22, F23, F24, F25, F26, F27, F28, F29, // renote control protoco

F30, F31,

STOW.I NI TI ALI ZI NG_MODE |
STOW WAI TI NG FOR_CONTI NUE_CONFI RVATI ON

STOW CONTI NUI NG_OPERATI ON

STOWMOVI NG TO TN TIAL CWPOSITION, // SVWD only

STOW WAl TI NG_TO_CONFI RM | NVALI D STONSWTCH , // SWD only
STOW MOVI NG_TO_AZI M_STOW ,

STOW SEARCH NG_FOR_AZI M_STOW SW TCH |,

STOW WAl TI TNG_CANNOT_FI ND_AZ_STOW SW TCH ,

STOW MOVI NG_TO POL_STOW ,

STOW SEARCH NG_FOR_POL_STOW SW TCH |,

STOW WAI TI NG _CANNOT_FI ND_POL_STOW SW TCH

STOW WAl TI NG_OUTSI DE_OF_AZI M_STOWW NDOVN, // SWD only
STOW MOVI NG_TO_ELEV_STOW,,

STOW CLOSING FAIRING , // SWD only

STOW WA TI NG_FAI R NG CANT_MOVE_ELEV_NOT_AT STOW, //SWD only
STOW WAl TI NG_FAI Rl NG_NOT_AT_STOW, // SWD only

LAST_STOW STATE }

enum stow_exit_conditions {

Q, Gl, &R, B, A, &, &, G7, B, D, /] - don't use O-1F to avoid
conflict with

Glo, G11, G12, G13, G14, G15, Gl6, G17, G18, G19, // reserved nessage control val ues
used by

&R0, 1, 2, @3, 4, &5, &6, X7, X8, X9, [// renote control protocol

&30, (31

STOW MODE_OUT_FROM_CONTI NUE_CONFI RVATI ON,
STOW MOVI NG_TO | NI TI AL_CW PCSI TI ON_MOVE_STOPPED, // SWD only

STOW MOVI NG_TO_| NI TI AL_CW PCSI TI ON_MODE_CHANGE, // SWD only

STOW | NVALI ' STOW SW TCH, /1 SWD only
STOW MOVI NG_TO_AZI M_STOW MOVE_STOPPED,

STOW MOVI NG_TO_AZI M_STOW MODE_CHANGED,

STOW SEARCH NG_FOR_AZI M_STOW SW TCH_MOVE_STOPPED,

STOW SEARCHI NG_FOR_AZI M_STOW SW TCH_MODE_CHANGED,

STOW CANNOT_FI ND_AZ_STOW SW TCH,

STOW MOVI NG_TO_POL_STOW MOVE_STOPPED,

STOW MOVI NG_TO_POL_STOW MODE_CHANGED,

STOW SEARCH NG_FOR_POL_STOW SW TCH_MOVE_STOPPED,

STOW SEARCH NG_FOR_POL_STOWN SW TCH_MODE_CHANGED,

STOW CANNOT_FI ND_POL_STON SW TCH,

STOW QUTSI DE_OF_AZI M_STOW W NDOW /1 SWD only
STOW MOVI NG_TO_ELEV_STOW MOVE_STOPPED,

STOW MOVI NG_TO_ELEV_STOW MODE_CHANGED,

STOW FI NI SHED_NORMALLY,

STOW FI Nl SHED_ W TH_ELEV_NOT_AT_STOW /1 SWD only
STOW FI Nl SHED_W TH_FAI RI NG_NOT_AT_STOW /1 SWD only

5533'po

—4—1ﬂ

LAST _STOWEXI T_CONDI TION } ;
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enum depl oy_states {

HO, H1, H2, H3, H4, H5, H6, H7, H3, H9, /[l - don't use O-1F to avoid
conflict with

H10, H11, H12, H13, H14, H15, H16, H17, H18, H19, // reserved nessage control val ues
used by

H20, H21, H22, H23, H24, H25, H26, H27, H28, H29, // renpte control protoco

H30, H31,

DEPLOY_| NI TI Al ZI NG_MODE,
DEPLOY_WAI TI NG_FOR_CONTI NUE_CONFI RVATI ON,

DEPLOY_OPENI NG_FAI R NG /1 SWD only
DEPLOY_WAI TI NG_FAI RI NG_NOT_CLEAR, /1 SWD only
DEPLOY_MOVI NG_ELEVATI ON,

DEPLOY_MOVI NG_PCL,

DEPLOY_MOVI NG_AZI MJTH

LAST_DEPLOY_STATE} ;

enum depl oy_exit_conditions {

10,11,12,13,14,15,16,17,18,19, /] - don't use 0-1F to avoid
conflict with

[10,111,112,113,114,115,116,117,118,119, // reserved nessage control val ues
used by

120,121,122,123,124,125,126,127,128,129, [/ renote control protoco

| 30, 1 31,

DEPLOY_MOVI NG_ELEVATI ON_MOVE_STOPPED,
DEPLOY_MOVI NG_ELEVATI ON_MODE_CHANGED,
DEPLOY_MOVI NG_POL_MOVE_STOPPED,
DEPLOY_MOVI NG_POL_MODE_CHANGED,
DEPLOY_MOVI NG_AZI MUTH_MOVE_STOPPED,
DEPLOY_MOVI NG_AZI MUTH_MODE_CHANGED,
DEPLOY_FI NI SHED_NORMALLY,

LAST_DEPLOY_EXI T_CONDI TI O\} ;
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enum menu_st ates {

Jo, J1,J2,J3, J4,J5,J6,J7,J8,J9
conflict with

J10,J11,J12,J3183, J14, 315, J16,J17, 318, J19

used by

J20, 321,322,323, 324, 325, 326,327, 328, J29,

J30, J31,
MENU_WAI TI NG_FOR_SELECTI ON,

LAST_MENU_STATE} ;

enum nmenu_exit_conditions {

KO, K1, K2, K3, K4, K5, K6, K7, K8, K9,
conflict with

K10, K11, K12, K13, K14, K15, K16, K17, K18, K19,

used by

K20, K21, K22, K23, K24, K25, K26, K27, K28, K29,

K30, K31,
MENU_MODE_NORMAL_EXI T,

LAST_MENU_EXI T_CONDI TI O\} ;

/ / oo - -z«

enum manual _states {

LO, L1, L2, L3, L4, L5, L6, L7, LS8, L9,
conflict with

L10, L11, L12, L13, L14, L15,L16, L17, L1218, L19,

used by

L20, L21, L22, L23, L24, L25, L26, L27, L28, L29,

L30, L31,

MANUAL_JOG E
MANUAL_JOG ELEV_UP,
MANUAL_JOG POL_
MANUAL_JOG_POL_CCW
MANUAL_AUTO PCL_MOVE,
MANUAL _| DLE,

LAST_MANUAL_STATE } ;

/! manual node exit_status -

/1 - don't use O-1F to avoid
/1 reserved nmessage control val ues

/1 renote control protocol

/[l - don't use O-1F to avoid
/1 reserved nmessage control val ues

/1 renote control protocol

/] - don't use O-1F to avoid
/1 reserved nmessage control val ues

/1 renote control protocol

use sinple_exit_status
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enum pos_confirmstates {

NO, N1, N2, N3, N4, N5, N6, N7, N8, N9, /1 - don't use O-1F to avoid
conflict with

N10, N11, N12, N13, N14, N15, N16, N17, N18, N19, // reserved nessage control val ues
used by

N20, N21, N22, N23, N24, N25, N26, N27, N28, N29, // renpte control protoco

N30, N31,

POS_CONFI RM | NI TI ALI ZI NG_MODE,
POS_CONFI RM_ WAl TI NG_FOR_SAVE_OR CLEAR DECI SI ON,

LAST_POS_CONFI RM STATE } :

/1 uses sinple_exit_status

enum f ai ri ng_node_states {

PO, P1, P2, P3, P4, P5, P6, P7, P8, P9, // - don't use 0-1F to avoid
conflict with

P10, P11, P12, P13, P14, P15, P16, P17, P18, P19, // reserved nessage control val ues
used by

P20, P21, P22, P23, P24, P25, P26, P27, P28, P29, // renpte control protoco

P30, P31,

FAI RI NG WAl TI NG_ELEV_NOT_STOWED,
FAI Rl NG_\WAI TI NG_FOR USER_| NPUT,
FAl Rl NG_OPENI NG_TO CLEAR,

FAl Rl NG_OPENI NG_TO_SERVI CE,

FAl Rl NG_CLOSI NG_TO_STOW

FAl Rl NG_CLOSI NG_TO_CLEAR,

FAl Rl NG_OPENI NG,

FAI Rl NG_CLOSI NG,

LAST_FAI RI NG_STATE } ;

/1 uses sinple_exit
/ / -

enum truck_pos_node_states {

Q, QL, 2, B, A, B, G, Qr, B, Q, // - don't use 0-1F to avoid
conflict with

QL0, QL1, Q12, Q13, Q14, Q15, Q16, QL7, QL8, Q19, // reserved nessage control val ues
used by

@0, 1, 2, 3, 4, 25, @6, Q7, QR8,QR9, // renote control protocol

@0, 81,

TRUCK_PCS_| NI TI ALI ZI NG_MODE,
TRUCK_POS_WAI TI NG_FOR_MANUAL_PRESET_GPS_SELECTI ON,
TRUCK_POS_CALCULATI NG MAGVAR,  //LNR onl y
TRUCK_POS_MANUAL_LAT_ENTRY,
TRUCK_POS_MANUAL_LON_ENTRY,

TRUCK_PCS_WAI TI NG_FOR_PRESET_ENTRY,

TRUCK_POS_WAI TI NG_FOR_GPS_ENTRY,

LAST _TRUCK_PQOS_STATE } ;

/1 uses sinple exit
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enum i nit_node_states {

RO, Rl, R2, R3, R4, R5, R6, R7, R8, R9,
conflict with

R10, R11, R12, R13, R14, R15, R16, R17, R18, R19, //

used by

R20, R21, R22, R23, R24, R25, R26, R27, R28, R29, //
R30, R31,

I NI T_I NI TI ALI ZI NG_MODE,

I NI T_WAII| TNI NG_FOR_DEPLOY_CONFI RVATI ON,
INIT_OPENING FAIRING // SWD only

I NI T_FAI RI NG_NOT_CLEAR WAI TI NG_TO _MODE_QUT,
I NIl T_MOVI NG_ELEV_TO DEPLOY,

I NIl T_MOVI NG_AZI M_TO_DEPLOY,

I NIl T_GETTI NG_LAT_LON_FROM GPS,

I NI T_SYNCHRON!I ZI NG_TI ME_TO_UTC,

I NI T_GETTI NG_HEADI NG_FROM_COWPASS,

| NI T_CALCULATI NG_NMAGVAR,

LAST_I NI T_STATE } ;

/ / S o - - -z c

enuminit_exit_conditions {

S0, S1, S2, S3, $4, S5, S6, S7, S8, S9,
conflict with

S10, S11, S12, S13, S14, S15, S16, S17, S18, S19, [/

used by

S20, S21, S22, S23, S24, S25, S26, S27, S28, S29, [/

S30, S31,

EV_TO _DEPLOY_MOVE_STOPPED,
EV_TO_DEPLOY_MODE_CHANGED,
AZI M_TO_DEPLOY_MOVE_STOPPED,
NG_AZI M_TO_DEPLOY_MODE_CHANGED,
EXI

LAST INIT_EXIT_CONDI TION } ;

Appendix E - RC3000 Remote Control Protocol

E-45

// - don't use 0O-1F to avoid

reserved nmessage control val ues

renote control protocol

/1 SVWD only

// - don't use 0O-1F to avoid

reserved nmessage control val ues

renote control protocol
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enum set up_pack_node_states {

TO, T1, T2, T3, T4, T5, T6, T7, T8, T9, /] - don't use 0-1F to avoid
conflict with

T10, T11, T12, T13, T14, T15, T16, T17, T18,T19, // reserved nmessage control val ues
used by

T20, T21, T22, T23, T24, 125, T26, T27, T28,T29, [/ renote control protoco

T30, T31,

SETUP_PACK_WAI TI NG_FOR _USER_TO | NI TATE_MVOEMENT,
SETUP_PACK_RETRACTI NG _AZI M

SETUP_PACK_EXTENDI NG _AZI M

SETUP_PACK_RETRACTI NG _ELEV,

SETUP_PACK_EXTENDI NG _ELEV,

SETUP_PACK_WAI TI NG_FOR_CONFI RVATI ON_OF_ENDI NG_POSI TI ON,

LAST_SETUP_PACK_STATE } :

/ / -
enum set up_pack_exit_conditions {

VO, V1, V2, V3, V4, V5, V6, V7, V8, V9, // - don't use 0-1F to avoid
conflict with

V10, V11, V12, V13, V14, V15, V16, V17, V18, V19, [/ reserved nmessage control val ues
used by

V20, V21, V22, V23, V24, V25, V26, V27,V28,V29, [/ renote control protoco

V30, V31,

SETUP_PACK_RETRACTI
SETUP_PACK_RETRACTI
SETUP_PACK_EXTENDI NG_AZI M_MOVE_STOPPED,
SETUP_PACK_EXTENDI NG_AZI M_MODE_CHANGED,
SETUP_PACK_RETRACTI NG_ELEV_MOVE_STOPPED,
SETUP_PACK_RETRACTI NG_ELEV_MODE_CHANGED,
SETUP_PACK_EXTENDI NG_ELEV_MOVE_STOPPED,
SETUP_PACK_EXTENDI NG_ELEV_MODE_CHANGED,
SETUP_PACK_NORMAL_EXI T,

NG_AZI M_MOVE_STOPPED,
NG_AZl M_MODE_CHANGED,

AZIM
AZI M

LAST _SETUP_PACK_EXI T_CONDI TION } ;
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enum recal | _node_states {

v0, vl,v2,v3,v4,v5 v6, v7,v8, v9, /1 - don't use O-1F to avoid
conflict with

v10,v11,v12,v13,v14,v15,v16,v17,v18,v19, [/ reserved nmessage control val ues
used by

v20,v21,v22,v23,v24,v25,v26,v27,v28,v29, [/ renote control protoco

v30, v31,

RECALL_ENTERI NG_MODE,

RECALL_NO SATS_STORED WAl TI NG TO EXI T,

RECALL_WAI TI NG_FOR _USER_TO SCROLL_THROUGH_LI ST,
RECALL_WAI TI NG_FOR_| NVALI D_DATA_ACKNOW.EDGEMENT,
RECALL_WAI TI NG_FOR_| NI TI AL_POLARI ZATI ON_SELECTI ON,
RECALL_PERFORM NG_ELEVATI ON_MOVE,

RECALL_PERFORM NG_POLARI ZATI ON_MOVE,
RECALL_PERFORM NG _AZ| MUTH_MOVE,

LAST_RECALL_STATE } ;

/ / jr e ————————————————————————————————————————————
enum recal | _exit_conditions {

wo, Wi, w2, W3, w4, w5, We, W7, w3, W9, /] - don't use O-1F to avoid
conflict with

wi0, wil, wi2, w13, wi4, wi5, wi6, wi7, wi8, wl9, // reserved nmessage control val ues
used by

W20, W21, w22, w23, W24, w25, w26, w27, w28, w29, // renote control protoco

w30, w31,

RECALL_ELEV_MOVE_STOPPED,
RECALL_ELEV_MOVE_MODE_CHANGED,
RECALL_POL_MOVE_STOPPED,
RECALL_POL_MOVE_MODE_CHANGED,
RECALL_AZI M_MOVE_STOPPED,
RECALL_AZI M_MOVE_MODE._CHANGED,
RECALL_SW TCHI NG_TO_TRACK_MODE,
RECALL_NORMAL_EXI T,

LAST RECALL_EXI T_CONDI TION } ;



