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This software interface control document (ICD) defines the communications between the Nextmove
Technologies LinkAlign positioner and a remote client. Remote computers can use the interface
described in this document to receive detailed positioner status and issue operation commands to the
positioner. This document contains the following information.

Section 1 Provides a general overview of the communications protocol.

Section2 & 3 Specifies the software interface to the positioner, including detailed
descriptions of the format and content of each message.

Appendix Detailed definitions of data payloads.

1. Positioner Communications

This command-and-control interface is conducted over a TCP/IP link, with the positioner listening for
and accepting incoming connections from an external client. The positioner listens for incoming
connections on port number 4444, and the positioner supports a single connection at a time.

Commands are processed in the order they are received, and each command will be responded to
within 50 milliseconds. New commands should not be sent to the positioner until the previous
command has been acknowledged. The exceptions to this are the Slave Position Command, Target
Command, and Orientation Override Command, which are not acknowledged unless there is an error
with the command.

1.1. Message Format

Messages are binary and consist of a 16-byte header followed by a message body. All messages
originating from the positioner shall have the Origin ID field set to the value OXAAAA and the Destination
ID field set to 0xBBBB. When sending messages to the positioner, remote clients shall set their Origin ID
to OxBBBB and their Destination ID to OxAAAA. All data items shall be in little-endian byte order. All
messages are aligned on a 4-byte boundary.
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2. Positioner to Client

This portion of the interface describes the traffic flow from the positioner to an external client. The
external client does not need to acknowledge any of these messages, as they are sent either in response
to a received request, or in the case of the Status message at a fixed rate.

2.1. Message Acknowledgement

A message acknowledgement is sent whenever the positioner receives a command that does not return
data, or if there was an error processing the incoming message from the external client.

Field Byte Size/Type Range Description
1 1-4 4/integer | 20 Length
2 5-6 2/integer | OXAAAA Origin ID
3 7-8 2/integer | OxBBBB Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4/integer | O Type
6 17 1/unsigned | 0to 255 Status
0-0K
1 - Unknown Message Type
2—-BadID
3 —Invalid Field
4 — Command Failed due to internal error
7 18 1/unsigned | 0to 255 Field number (when Status = 3)
8 19 1/unsigned | 128 to 255 Message ID that positioner is acknowledging
9 20 1/unsigned | 0 Reserved

2.2. Status Message

The status message is transmitted from the positioner to the external client at a default rate of 10 times
per second once the external client has made the socket connection to the positioner. The external
client may reduce this rate once the connection has been made by sending a Status Request (3.1). The
positioner will also send a status message in response to a Status Request.

Field Byte Size/Type Range Description

1 1-4 4/integer | 276 Length
2 5-6 2/integer | OXAAAA Origin ID
3 7-8 2/integer | OxBBBB Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4finteger | 1 Type
6 17-24 8/double | -300.0 to 300.0 deg.

(Model dependent) Current Ped Az
7 25-32 8/double | -95.0to 185.0 deg

(Model dependent) Current Ped El
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Field Byte Size/Type Range Description
8 33-40 8/double | -200.0 to 200.0 deg.
(Model dependent) Current Ped Aux
9 41-48 8/double | -300.0 to 300.0 deg.
(Model dependent) Desired Ped Az
10 49-56 8/double | -95.0to 185.0 deg.
(Model dependent) Desired Ped El
11 57-64 8/double | -200.0 to 200.0 deg.
(Model dependent) Desired Ped Aux
12 65-72 8/double | 0.0 to 360.0 deg. Current GEO Az
13 73-80 8/double | 0.0 to 90.0 deg. Current GEO El
14 81-88 8/double | -180.0 to 180.0 deg. Current GEO Aux
15 89-96 8/double | 0.0 to 360.0 deg. Desired GEO Az
16 97-104 8/double | 0.0 to 90.0 deg. Desired GEO El
17 105-112 8/double | -180.0 to 180.0 deg. Desired GEO Aux
18 113-120 | 8/double | -50.0to 50.0 deg/sec
(Model dependent) Az Velocity
19 121-128 | 8/double | -50.0to 50.0 deg/sec
(Model dependent) El Velocity
20 129-136 | 8/double | -50.0to 50.0 deg/sec
(Model dependent) Aux Velocity
21 137-144 | 8/double | 0.0to 10.0 Amps Azimuth Motor Current
22 145-152 | 8/double | 0.0to 10.0 Amps Elevation Motor Current
23 153-160 | 8/double | 0.0to 10.0 Amps Auxiliary Motor Current
24 | 161-168 | 8/double | -90.0to 90.0 deg Latitude (> 0 is North)
25 169-176 | 8/double | -180.0to 180.0 deg Longitude (> 0 is East)
26 177-184 | 8/double | -999.9 to 9999.9 meters Geodetic Altitude
27 185-192 | 8/double | 0.0to 360.0 deg. Heading
28 | 193-200 | 8/double | -180.0to 180.0 deg Pitch
29 201-208 | 8/double | -180.0to 180.0 deg Roll
30 209-216 | 8/double | 11.4to 12.6 volts 12V Motor Supply Voltage
31 217-224 | 8/double | 4.8to 5.4 volts 5V Supply Voltage
32 225-232 | 8/double | -10to 10 volts Auxiliary 1 Voltage
33 233-240 | 8/double | -10to 10 volts Auxiliary 2 Voltage
34 241-248 | 8/double | Varies by radio manufacturer Receiver Signal Level
35 | 249-252 | 4/unsigned | Refer to Table 1 for values Discrete Inputs
36 | 253-256 | 4/unsigned | Refer to Table 2 for values Discrete Outputs
37 | 257-260 | 4/unsigned | Refer to Table 3 for values Mode Interlocks
38 | 261-264 | 4/unsigned | Refer to Table 4 for values Servo Interlocks
39 265-266 | 2/unsigned | 2000 to 65535 Positioner Year
40 267 1/unsigned | 1to 12 Positioner Month
41 268 1/unsigned | 1to 31 Positioner Day
42 269 1/unsigned | Oto 23 Positioner Hour
43 270 1/unsigned | O0to 59 Positioner Minute
44 271 1/unsigned | O0to 59 Positioner Second
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Field Byte Size/Type Range Description
45 272 1/unsigned | Oto 5 Current target

0—None

1 - Lat/Lon/Alt

2—-Sun

3 — Geostationary Slot

4 —NORAD TLE

5 — List

46 273 1/unsigned | 1,2,3,4,6,8,9, 10 Operating Mode

1 - Standby

2 —Stow

3 — Manual/Designate

4 — Pointing

6 — Compass Calibration

8 - Slew

9 —Slave

10 — Constellation

47 274 1/unsigned | 0,1,2,3,5 Track Type

0—None

1 — Azimuth Linear Scan

2 — Cochlear Scan

3 —Step Track

5 — Raster Scan

48 275 1/unsigned | Oto 10, 12 Track State

0 - None/Inactive

1 —Start Scan

2 —Scanning

3 —Scan Complete

4 — Peak Start

5 — Peaking
6 — Peak Locked
7 — Peak Lost

8 —Scan Error

9 — Peak Error

10 — Repeak Waiting
12 — Link Down

49 276 1/unsigned | 237 Reserved
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2.3. Positioner Configuration Response

This message contains the configuration data for this specific pedestal. It is sent from the positioner to a

remote client in response to a Positioner Configuration Request (3.2).

Field Byte Size/Type Range Description

1 1-4 4/integer 232 Length
2 5-6 2/integer OxAAAA Origin ID
3 7-8 2/integer OxBBBB Destination ID
4 9-12 4/integer 0 Reserved/Pad
5 13-16 4/integer 2 Type
6 17-24 8/double -300.0 to 300.0 deg.

(Model dependent) Azimuth Hard Low Limit
7 25-32 8/double -95.0 to 185.0 deg.

(Model dependent) Elevation Hard Low Limit
8 33-40 8/double -200.0 to 200.0 deg.

(Model dependent) Auxiliary Hard Low Limit
9 41-48 8/double -300.0 to 300.0 deg.

(Model dependent) Azimuth Hard High Limit
10 49-56 8/double -95.0 to 185.0 deg.

(Model dependent) Elevation Hard High Limit
11 57-64 8/double -200.0 to 200.0 deg.

(Model dependent) Auxiliary Hard High Limit
12 65-72 8/double -300.0 to 300.0 deg.

(Model dependent) Azimuth User Low Limit
13 73-80 8/double -95.0 to 185.0 deg.

(Model dependent) Elevation User Low Limit
14 81-88 8/double -200.0 to 200.0 deg.

(Model dependent) Auxiliary User Low Limit
15 89-96 8/double -300.0 to 300.0 deg.

(Model dependent) Azimuth User High Limit
16 97-104 8/double -95.0 to 185.0 deg.

(Model dependent) Elevation User High Limit
17 | 105-112 8/double -200.0 to 200.0 deg.

(Model dependent) Auxiliary User High Limit
18 | 113-120 8/double -300.0 to 300.0 deg.

(Model dependent) Azimuth Stow Position
19 121-128 8/double -95.0 to 185.0 deg.

(Model dependent) Elevation Stow Position
20 129-136 8/double -200.0 to 200.0 deg.

(Model dependent) Auxiliary Stow Position
21 137-144 8/double 0.0+ seconds Azimuth Motor Runtime
22 145-152 8/double 0.0+ seconds Elevation Motor Runtime
23 153-160 8/double 0.0+ seconds Polarization Motor Runtime
24 | 161-168 8/double -40.0 to +80.0 deg. C Internal Temperature
25 | 169-176 8/double 0.0 to 120.0 kph Max Windspeed
26 177-184 8/double 0.0+ seconds Program Runtime
27 185-216 | 32/character Model Name
28 217-220 | 4/unsigned Serial Number
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Field Byte Size/Type Range Description
29 221 1/unsigned | 2 to 255 Software Major Version
30 222 1/unsigned | 1to 255 Software Minor Version
31 223 1/unsigned | 0to 255 Software Revision Version
32 224 1/character Board Revision
33 225 1/unsigned | 0to 100 % PWM Azimuth Speed Limit
34 226 1/unsigned | 0to 100 % PWM Elevation Speed Limit
35 227 1/unsigned | 0to 100 % PWM Auxiliary Speed Limit
36 228 1/unsigned | Oor1l Auxiliary Axis Enabled
37 229 1/unsigned | 0to 5 Auxiliary Axis Type

0—None

1 - Nextmove Pol. Rotator

2 — Cross Elevation Axis

3 — MPSP Polarizer

4 — Custom Polarizer

5 — Nextmove Ku Rotator
38 230 1/unsigned 1to3 Time Source

1 —Time Set Manually

2 —Time from GPS

3 —Time from NTP Server
39 231 1/unsigned | Oor1l Compass Calibrated
40 232 1/unsigned | Bitmask Override Mask

0 — Latitude Override

1 - Longitude Override

2 — Altitude Override

4 — Roll Override

8 — Pitch Override

16 — Yaw/Compass Override

32 — Mag. Dec. Override
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2.4. Satellite List Response

This message contains a list of all the satellites stored on the positioner by NORAD ID. Each message
contains up to 100 satellite IDs. If there are more than 100 satellites in the positioner database, multiple
instances of this message will be sent to the requesting client. This message is sent to the requesting
client in response to a Get Satellite List Request (3.9)

Field Byte Size/Type Range Description
1 1-4 4/integer 420 Length
2 5-6 2/integer OxAAAA Origin ID
3 7-8 2/integer O0xBBBB Destination ID
4 9-12 4/integer 0 Reserved/Pad
5 13-16 4/integer 3 Type
6 17-18 2/integer 0to 65536 Total number of satellites stored on the
positioner.
7 19-20 2/integer 1to 656 Sequence number, for responses that
require more than 1 message to list the IDs.
8 21-24 4/integer >0 NORAD ID of a satellite entry in the
database.
9 25-28 4/integer >0 NORAD ID of a satellite entry in the
database.
106 | 413-416 4/integer >0 NORAD ID of a satellite entry in the
database.
107 | 417-420 4/integer >0 NORAD ID of a satellite entry in the
database.

2.5. Satellite Detail Response

This message contains the ephemeris data for a specific satellite stored in the positioner file system. Itis
sent from the positioner to a remote client in response to a successful Get Satellite Detail Request

(3.10).
Field Byte Size/Type Range Description
1 1-4 4/integer 140 Length
2 5-6 2/integer OxAAAA Origin ID
3 7-8 2/integer OxBBBB Destination ID
4 9-12 4/integer 0 Reserved/Pad
5 13-16 4/integer 4 Type
6 17-20 4/unsigned | >1 NORAD ID
7 21-52 32/character Common satellite name, in text, NULL-
terminated. If no given all 32 bytes will be
NULL.
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Field Byte Size/Type Range Description

8 53-60 8/character International designator, in the format YYNNNX,
where:

YY — Last two digits of launch year.
NNN — Launch number of that year.
X —Piece of the launch

9 61-68 8/double Satellite ephemeris epoch time, in the format

YYDDD.FFFFFF, where:

YY — Last two digits of epoch year

DDD - Epoch day of the year

FFFFF — Fraction of the day of the epoch.

10 69-76 8/double First derivative of the satellite mean motion,
divided by two, in units of revolutions per day
squared.

11 77-84 8/double Second derivative of the satellite mean motion,
divided by six, in revolutions per day cubed.

12 85-92 8/double B-Star drag coefficient, in units of Earth radii™.

13 93-100 8/double +0.0 to +360.0 Satellite inclination, in degrees.

14 | 101-108 8/double +0.0 to +360.0 Right ascension of ascending node, in degrees.

15 | 109-116 8/double +0.0to +1.0 Eccentricity of satellite orbit.

16 | 117-124 8/double +0.0 to +360.0 Argument of perigee, in degrees.

17 | 125-132 8/double +0.0 to +360.0 Mean anomaly, in degrees.

18 | 133-140 8/double >0.0 Mean motion, in revolutions per day.

2.6. Satellite Configuration Response

This message contains the program track settings and current constellation configuration on the
positioner. Itis sent from the positioner to a remote client in response to a successful Get Satellite
Settings Request (3.11).

Field Byte Size/Type Range Description

1 1-4 4/integer 216 Length

2 5-6 2/integer OxAAAA Origin ID

3 7-8 2/integer O0xBBBB Destination ID

4 9-12 4/integer 0 Reserved/Pad

5 13-16 4/integer 5 Type

6 17-24 8/double -180.0 to +180.0 Azimuth program track offset, in GEO
degrees.

7 25-32 8/double -90.0 to +90.0 Elevation program track offset, in GEO
degrees.

8 33-40 8/double -60.0 to +60.0 Program track time offset, in seconds.

9 41-48 8/double -90.0 to +90.0 Satellite pass entry elevation, in GEO
degrees.

10 49-56 8/double -90.0 to +90.0 Satellite pass exit elevation, in GEO degrees.

CN601353

Nextmove Technologies, LLC ¢ 1 Kerk Street ¢ Hollis, NH 03049 ¢ 603-654-1280 ¢ info@nextmovetech.com ¢ www.nextmovetech.com



Doc Number: N500204
Rev.: G -

nextmove

TECHNOLOGIES, LLC

Field Byte Size/Type Range Description
11 57-60 4/unsigned | 0,1,2 End of satellite pass behavior in regular
program track mode (not constellation
mode).

0 — Positioner goes to Standby mode when
satellite drops below exit elevation.

1 - Positioner goes to Stow position when
satellite drops below exit elevation.

2 —Wait 60 seconds then positioner pre-
positions for next pass of the previously
tracked satellite.

12 61-64 4/unsigned | Oto 25 Number of satellites in constellation

13 65-68 4/unsigned | >=0 NORAD ID of 1% satellite in constellation, or
0 if unused.

14 69-70 2/unsigned | 0,1 Priority of 1% satellite.

0 — Low priority
1 —High priority

15 71-74 4/unsigned | >=0 NORAD ID of 2™ satellite in constellation, or
0 if unused.
16 75-76 2/unsigned | 0,1 Priority of 2" satellite.

0 — Low priority
1 —High priority

17 77-80 4/unsigned | >=0 NORAD ID of 3" satellite in constellation, or
0 if unused.

18 81-82 2/unsigned | 0,1 Priority of 3" satellite.

59 | 203-206 | 4/unsigned | >=0 NORAD ID of 24 satellite in constellation, or
0 if unused.

60 207-208 | 2/unsigned | 0,1 Priority of 24t satellite.

61 209-212 | 4/unsigned | >=0 NORAD ID of 25 satellite in constellation, or
0 if unused.

62 213-214 | 2/unsigned | 0,1 Priority of 25" satellite.

63 | 215-216 | 2/unsigned | O Reserved
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2.7. Orientation Sensor Status

The orientation status message is transmitted from the positioner to the external client in response to
an Orientation Sensor Status Request.

Field Byte Size/Type Range Description

1 1-4 4/integer 76 Length

2 5-6 2/integer OxAAAA Origin ID

3 7-8 2/integer OxBBBB Destination ID

4 9-12 4/integer 0 Reserved/Pad

5 13-16 4/integer 6 Type

6 17-24 8/double 0.0 to 360.0 deg. Magnetometer heading

7 25-32 8/double 0.0...360.0 degrees GHU heading (True)

8 33-40 8/double -180.0 to +180.0 deg. GHU mount offset, the angular difference
between the GHU forward vector and
azimuth pedestal zero.

9 41-48 8/double 0.0 to 10.0 meters GHU CSEP - the calculated antenna
separation. True physical antenna
separation is 0.61 meters, so calculated
values less than 0.600 or greater than 0.620
are indicative of a poor heading solution.

10 49-56 8/double -180.0 to 180.0 deg. Pitch sensor reading, if device is present.

11 57-64 8/double -180.0 to 180.0 deg. Roll sensor reading, if device is present.

12 65-72 8/double -90.0 to +90.0 deg. Magnetic declination, either from GPS or
manually set.

13 73 1/unsigned | 0,1 Magnetometer calibration needed
0 — calibration OK
1 — calibration needed

14 74 1/unsigned | 0,1 Attitude (pitch, roll) sensors enabled

15 75 1/unsigned | 0,1,2,3 GHU heading status:

0 — Good heading fix

1 - Marginal heading fix

2 —Poor heading fix

3 — No heading fix
16 76 1/unsigned | 0,1,2,3,4 Heading source:

0 - None

1 - Magnetometer

2 —0On Axis GHU

3 — Off Axis GHU

4 — AlS receiver
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3. Client to Positioner

This portion of the interface describes the traffic flow from the external client to the positioner. The
positioner will acknowledge each incoming message with either the Message Acknowledgement (2.1)
or the proper response defined in section 2.

3.1. Status Request

The status request message is sent when an external client wants to control the rate at which status
messages are sent from the positioner. The positioner will always respond to this message with a single
Status Message (2.2) regardless of what the reporting rate is set to.

If the external client closes and then reopens the connection to the positioner the default rate of 10
status messages per second will be in effect, and this request will need to be resent to change the
reporting rate.

Field Byte Size/Type Range Description
1 1-4 4/integer | 20 Length
2 5-6 2/integer | OxBBBB Origin ID
3 7-8 2/integer | OXAAAA Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4/integer | 128 Type
6 17 1/unsigned | 0to 20 Reporting Rate, in messages per second.
Setting to zero turns off automatic reporting.
7 18 1/unsigned | O Reserved
8 19-20 | 2/unsigned | O Reserved

3.2. Positioner Configuration Request

The positioner configuration request is sent to the positioner when the external client wishes to receive
a Positioner Configuration Response (2.3). A single Positioner Configuration Response message will be
sent back upon successful receipt of this message.

Field Byte Size/Type Range Description

1 1-4 4/integer | 20 Length
2 5-6 2/integer | OxBBBB Origin ID
3 7-8 2/integer | OXAAAA Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4/integer | 129 Type
6 17-20 4/unsigned | 0 Reserved

CN601353

Nextmove Technologies, LLC ¢ 1 Kerk Street ¢ Hollis, NH 03049 ¢ 603-654-1280 ¢ info@nextmovetech.com ¢ www.nextmovetech.com



Doc Number: N500204
Rev.: G -

nextmove

TECHNOLOGIES, LLC

3.3. Mode Command

The mode command is sent to the positioner from the external client to set the operating mode of the
positioner. The positioner will send out an acknowledgement message upon successful receipt of this
command, and the new operating mode will be reflected in the Status Message (2.2)

Field Byte Size/Type Range Description

1 1-4 4/integer | 20 Length

2 5-6 2/integer | OxBBBB Origin ID

3 7-8 2/integer | OxAAAA Destination ID

4 9-12 4/integer | O Reserved/Pad

5 13-16 4/integer | 130 Type

6 17-20 4/unsigned | 1,2,4,8 Desired Operating Mode
1 - Standby
2 —Stow
4 — Point
6 — Compass calibration
9 —Slave
10 - Constellation

3.4. Slave Position Command

The slave position command is used by an external client to command the positioner to a specific
azimuth and elevation, in either the Pedestal or GEO coordinate frames. The positioner must first be
put into Slave mode before it will act on slave position commands. The external client may send this
message at a rate up to 20 Hz. There is no response from the positioner to this command.

Field Byte Size/Type Range Description

1 1-4 4/integer | 36 Length

2 5-6 2/integer | OxBBBB Origin ID

3 7-8 2/integer | OxAAAA Destination ID

4 9-12 4/integer | O Reserved/Pad

5 13-16 4/integer | 131 Type

6 17-20 4/unsigned | 1, 3 Axis Coordinate Frame
1 - Pedestal
3-GEO

7 21-28 8/double | -200.0 to 200.0 deg (Ped.)

0.0 to 359.99 (GEO) Commanded Azimuth
8 29-36 8/double | 0.0to 90.0 deg. Commanded Elevation
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3.5. Target Command

The target command is used by an external client to specify to the positioner what target it should be
pointing to when in Pointing mode. The positioner must be commanded into Pointing mode using the

Mode Command after the target is specified. (Once the positioner is in Pointing mode additional mode

commands are not necessary if the target changes.)

Field Byte Size/Type Range Description
1 1-4 4/integer | 44 Length
2 5-6 2/integer | OxBBBB Origin ID
3 7-8 2/integer | OXAAAA Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4/integer | 132 Type
6 17-20 | 4/unsigned | 1,2,3,4 Target Type
1 - Lat/Lon/Alt (LLA)
2 —The Sun
3 — GEO Satellite Slot
4 — NORAD Satellite
7 21-28 8/double | -90.0 to +90.0 deg. (Type 1) Type 1 — Target latitude in decimal degrees,
0.0 (Type 2, Type 3) north latitudes positive.
> 0.0 (Type 4) Type 2 — not used.
Type 3 — not used.
Type 4 — NORAD ID of the desired satellite as
a floating-point number.
8 29-36 8/double | -180.0 to +180.0 (Type 1) Type 1 — Target longitude in decimal degrees,
0.0 (Type 2) west longitudes negative.
-180.0 deg to +180.0 deg (Type | Type 2 — not used.
3) Type 3 — Longitudinal slot, west longitudes
0.0 (Type 4) negative.
Type 4 — not used.
9 37-44 8/double | -500.0 to +31,000.0 Type 1 —Target altitude in meters above
mean sea level.
Type 2 — not used.
Type 3 —not used.
Type 4 — not used.
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3.6. Orientation Override Command

The orientation override command is sent by an external client to set or clear one or more override
values to the positioner’s location and orientation. There is no response from the positioner to this
command when it is successfully processed — the override status is provided in the configuration
response, and the individual orientation parameters are reported in the status response.

Field

Byte

Size/Type

Range

Description

1

1-4

4/integer

72

Length

5-6

2/integer

0xBBBB

Origin ID

7-8

2/integer

O0xAAAA

Destination ID

9-12

4/integer

0

Reserved/Pad

13-16

4/integer

133

Type

|| wN

17-20

4/unsigned

Set mask

Bitwise OR — setting the bit to 1 in this field
will cause the positioner to apply the override
state in the corresponding bit in the next
field. Setting the bit to 0 in this field will
cause the positioner to ignore the override
state in the corresponding bit in the next
field.

0 (LSB) — set latitude override

1 —set longitude override

2 —set altitude override

4 —set roll override

8 — set pitch override

16 — set yaw (heading) override

21-24

4/unsigned

Bit mask

Override mask (bitwise OR — set bit to
override the field, clear the bit to turn off the
override)

0 (LSB) — latitude override state

1 —longitude override state

2 —altitude override state

4 —roll override state

8 — pitch override state

16 — yaw (heading) override state

25-32

8/double

-90.0t0 90.0

Latitude override in decimal degrees, south
latitudes negative

33-40

8/double

-180.0 to +180.0

Longitude override in decimal degrees, west
longitudes negative

10

41-48

8/double

-500.0 to +15,500.0

Altitude override in meters above mean sea
level

11

49-56

8/double

-90.0t0 90.0

Roll override in decimal degrees

12

57-64

8/double

-90.0t0 90.0

Pitch override in decimal degrees

13

65-72

8/double

0.0t0 359.99

Yaw (heading) override in degrees from true
north.
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3.7. Add Satellite Command

The add satellite command is sent by an external client when it wants to add new satellite ephemeris to

the positioner’s internal storage, or to update an existing entry. The positioner will respond to this
command with a Message Acknowledgement once the incoming command has been processed.

Field Byte Size/Type Range Description

1 1-4 4/integer 144 Length

2 5-6 2/integer 0xBBBB Origin ID

3 7-8 2/integer OxAAAA Destination ID

4 9-12 4/integer 0 Reserved/Pad

5 13-16 4/integer 134 Type

6 17-20 4/unsigned >1 NORAD ID

7 21-53 | 32/character Satellite name (can be left as NULL bytes)

8 54-62 8/character International designator (can be left as NULL)

9 63-70 8/double >20000.000000 Satellite ephemeris epoch time, in the format
YYDDD.FFFFFF, where:

YY — Last two digits of epoch year
DDD — Epoch Day of the year
FFFFF — Fraction of the day of the epoch.

10 71-78 8/double First derivative of the satellite mean motion,
divided by two, in units of revolutions per day
squared.

11 79-86 8/double Second derivative of the satellite mean
motion, divided by six, in revolutions per day
cubed.

12 87-94 8/double B-Star drag coefficient, in units of Earth radii.

13 95-102 8/double +0.0 to +360.0 Satellite inclination, in degrees.

14 | 103-110 8/double +0.0 to +360.0 Right ascension of ascending node, in degrees.

15 | 111-118 8/double +0.0to +1.0 Eccentricity of satellite orbit.

16 | 119-126 8/double +0.0 to +360.0 Argument of perigee, in degrees.

17 | 127-134 8/double +0.0 to +360.0 Mean anomaly, in degrees.

18 | 135-142 8/double >0.0 Mean motion, in revolutions per day.

19 143-144 | 2/unsigned | 0,1 Update mode:

0 — If the satellite ID is already in the database,

only update with this data if the Epoch time is

more recent.

1 — Always use this data to update existing

data for this NORAD ID, regardless of Epoch.
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3.8. Remove Satellite Command

The remove satellite command is sent by an external client when it wants to remove satellite ephemeris
from the positioner’s internal storage. The positioner will respond to this command with a Message
Acknowledgement once the incoming command has been processed.

Field Byte Size/Type Range Description
1 1-4 4/integer 20 Length
2 5-6 2/integer 0xBBBB Origin ID
3 7-8 2/integer OxAAAA Destination ID
4 9-12 4/integer 0 Reserved/Pad
5 13-16 4/integer 135 Type
6 17-20 4/unsigned | >1 NORAD ID of the satellite to be removed.

3.9. Get Satellite List Request

The get satellite list request is sent by an external client to determine which satellites have ephemeris
stored on the positioner. The positioner will respond to this message with one or more Satellite List
Response messages (2.4).

Field Byte Size/Type Range Description
1 1-4 4/integer | 20 Length
2 5-6 2/integer | OxBBBB Origin ID
3 7-8 2/integer | OXAAAA Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4/integer | 136 Type
6 17-20 | 4/unsigned | O Reserved

3.10. Get Satellite Detail Request

The get satellite detail request is sent by an external client to retrieve the current ephemeris on the

positioner for the specified satellite. The positioner will respond to this message with either a Satellite
Detail Response message (2.5), or a Message Acknowledgement (2.1) if the satellite data is not present.

Field Byte Size/Type Range Description
1 1-4 4/integer | 20 Length
2 5-6 2/integer | OxBBBB Origin ID
3 7-8 2/integer | OXAAAA Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4/integer | 137 Type
6 17-20 4/unsigned | >1 NORAD ID of the satellite of interest.
CN601353

Nextmove Technologies, LLC ¢ 1 Kerk Street ¢ Hollis, NH 03049 ¢ 603-654-1280 ¢ info@nextmovetech.com ¢ www.nextmovetech.com



Doc Number: N500204

Rev.: G

nextmove

TECHNOLOGIES,

LLC

3.11. Get Satellite Settings Request

The get satellite settings request is sent by an external client to retrieve the current program track
settings of the positioner. The positioner will respond to this message with a Satellite Configuration
Response message (2.6)

Field Byte Size/Type Range Description
1 1-4 4/integer | 20 Length
2 5-6 2/integer | OxBBBB Origin ID
3 7-8 2/integer | OxAAAA Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4/integer | 138 Type
6 17-20 4/unsigned | 0 Reserved

3.12. Program Track Settings Command

The program track settings command is sent by an external client to set one or more configuration
parameters used in program tracking satellites. The positioner will respond to this command with a
Message Acknowledgement (2.1).

Field Byte Size/Type Range Description

1 1-4 4/integer | 60 Length

2 5-6 2/integer | OxBBBB Origin ID

3 7-8 2/integer | OXAAAA Destination ID

4 9-12 4/integer | O Reserved/Pad

5 13-16 4/integer | 139 Type

6 17-24 8/double | -180.0to +180.0 Azimuth program track offset, in GEO
degrees.

7 25-32 8/double | -90.0 to +90.0 Elevation program track offset, in GEO
degrees.

8 33-40 8/double | -60.0 to +60.0 Program track time offset, in seconds.

9 41-48 8/double | -90.0 to +90.0 Satellite pass entry elevation, in GEO degrees.

10 49-56 8/double | -90.0 to +90.0 Satellite pass exit elevation, in GEO degrees.

11 57 1/unsigned | 0,1,2 End of satellite pass behavior in regular
program track mode (not constellation
mode).
0 — Positioner goes to Standby mode when
satellite drops below exit elevation.
1 — Positioner goes to Stow position when
satellite drops below exit elevation.
2 —Wait 60 seconds then positioner pre-
positions for next pass of the previously
tracked satellite.

CN601353

Nextmove Technologies, LLC ¢ 1 Kerk Street ¢ Hollis, NH 03049 ¢ 603-654-1280 ¢ info@nextmovetech.com ¢ www.nextmovetech.com



Doc Number: N500204
Rev.: G -

nextmove

TECHNOLOGIES, LLC

Field Byte Size/Type Range Description

12 58 1/unsigned | Set mask Bitwise OR — setting the bit to 1 in this field
will cause the positioner to update the
parameter. Setting the bit to 0 in this field
will cause the positioner to ignore the field
and not apply it internally.

0 (LSB) — set azimuth offset

1 —set elevation offset

2 —set time offset

4 — set pass entry elevation

8 — set pass exit elevation

16 — set end of pass behavior
13 59-60 | 2/unsigned | O Reserved

3.13. Constellation Command

The constellation command is sent by an external client to create a new list of satellites on the
positioner to be used in constellation mode. When the positioner receives this command, it replaces
the existing constellation list with the contents of the message. Sending an empty constellation
command will simply clear the existing constellation list on the positioner. The positioner will respond
to this command with a Message Acknowledgement (2.1).

Field Byte Size/Type Range Description

1 1-4 4/integer | 168 Length

2 5-6 2/integer | OxBBBB Origin ID

3 7-8 2/integer | OxAAAA Destination ID

4 9-12 4/integer | O Reserved/Pad

5 13-16 4/integer | 140 Type

6 17-20 4/unsigned | 0,or>1 NORAD ID of first satellite to add to
constellation.

7 21-22 2/unsigned | 0, 1 Priority of first satellite.

0 — Low priority
1 — High priority

8 23-26 4/unsigned | 0,or>1 NORAD ID of second satellite to add to
constellation.

9 27-28 2/unsigned | 0, 1 Priority of second satellite.

10 29-32 4/unsigned | 0,or>1 NORAD ID of third satellite to add to
constellation.

11 33-34 2/unsigned | 0, 1 Priority of third satellite.

12 35-38 4/unsigned | 0,or>1 NORAD ID of fourth satellite to add to
constellation.

13 39-40 2/unsigned | 0, 1 Priority of fourth satellite.

14 41-44 4/unsigned | 0,or>1 NORAD ID of fifth satellite to add to
constellation.

15 45-46 | 2/unsigned | 0,1 Priority of fifth satellite.
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Field Byte Size/Type Range Description

16 47-50 | 4/unsigned | 0,0or>1 NORAD ID of sixth satellite to add to
constellation.

17 51-52 2/unsigned | 0, 1 Priority of sixth satellite.

18 53-56 4/unsigned | 0,or>1 NORAD ID of seventh satellite to add to
constellation.

19 57-58 2/unsigned | 0, 1 Priority of seventh satellite.

20 59-62 | 4/unsigned | 0,0r>1 NORAD ID of eighth satellite to add to
constellation.

21 63-64 2/unsigned | 0, 1 Priority of eighth satellite.

22 65-68 | 4/unsigned | 0,or>1 NORAD ID of ninth satellite to add to
constellation.

23 69-70 2/unsigned | 0, 1 Priority of ninth satellite.

24 71-74 4/unsigned | 0,or>1 NORAD ID of tenth satellite to add to
constellation.

25 75-76 | 2/unsigned | 0, 1 Priority of tenth satellite.

26 77-80 4/unsigned | 0,or>1 NORAD ID of eleventh satellite to add to
constellation.

27 81-82 2/unsigned | 0, 1 Priority of eleventh satellite.

28 83-86 4/unsigned | 0,or>1 NORAD ID of twelfth satellite to add to
constellation.

29 87-88 2/unsigned | 0, 1 Priority of twelfth satellite.

30 89-92 4/unsigned | 0,or>1 NORAD ID of thirteenth satellite to add to
constellation.

31 93-94 | 2/unsigned | 0,1 Priority of thirteenth satellite.

32 95-98 4/unsigned | 0,or>1 NORAD ID of fourteenth satellite to add to
constellation.

33 99-100 | 2/unsigned | 0, 1 Priority of fourteenth satellite.

34 101-104 | 4/unsigned | 0,or>1 NORAD ID of fifteenth satellite to add to
constellation.

35 105-106 | 2/unsigned | 0, 1 Priority of fifteenth satellite.

36 107-110 | 4/unsigned | 0,or>1 NORAD ID of sixteenth satellite to add to
constellation.

37 111-112 | 2/unsigned | 0, 1 Priority of sixteenth satellite.

38 113-116 | 4/unsigned | 0,or>1 NORAD ID of seventeenth satellite to add to
constellation.

39 117-118 | 2/unsigned | 0, 1 Priority of seventeenth satellite.

40 119-122 | 4/unsigned | 0,0r>1 NORAD ID of eighteenth satellite to add to
constellation.

41 123-124 | 2/unsigned | 0, 1 Priority of eighteenth satellite.

42 125-128 | 4/unsigned | 0,or>1 NORAD ID of nineteenth satellite to add to
constellation.

43 129-130 | 2/unsigned | 0, 1 Priority of nineteenth satellite.

44 131-134 | 4/unsigned | 0,or>1 NORAD ID of twentieth satellite to add to
constellation.

45 135-136 | 2/unsigned | 0, 1 Priority of twentieth satellite.

46 137-140 | 4/unsigned | 0,or>1 NORAD ID of twenty-first satellite to add to
constellation.

47 141-142 | 2/unsigned | 0, 1 Priority of twenty-first satellite.
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Field Byte Size/Type Range Description

48 143-146 | 4/unsigned | 0,0or>1 NORAD ID of twenty-second satellite to add
to constellation.

49 147-148 | 2/unsigned | 0, 1 Priority of twenty-second satellite.

50 | 149-152 | 4/unsigned | 0,0r>1 NORAD ID of twenty-third satellite to add to
constellation.

51 153-154 | 2/unsigned | 0, 1 Priority of twenty-third satellite.

52 155-158 | 4/unsigned | 0, or>1 NORAD ID of twenty-fourth satellite to add to
constellation.

53 159-160 | 2/unsigned | 0, 1 Priority of twenty-fourth satellite.

54 161-164 | 4/unsigned | 0,or>1 NORAD ID of twenty-fifth satellite to add to
constellation.

55 165-166 | 2/unsigned | 0, 1 Priority of twenty-fifth satellite.
0 — Low priority
1 —High priority

56 167-168 | 2/unsigned | O Reserved

3.14. Orientation Sensor Status Request

The orientation sensor status request is sent by an external client to retrieve the current readings on the

heading, pitch, and roll sensors of the positioner. The positioner will respond to this message with an
Orientation Sensor Status message.

Field Byte Size/Type Range Description

1 1-4 4/integer | 20 Length
2 5-6 2/integer | OxBBBB Origin ID
3 7-8 2/integer | OXAAAA Destination ID
4 9-12 4/integer | O Reserved/Pad
5 13-16 4/integer | 141 Type
6 17-20 | 4/unsigned | O Reserved
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3.15. Heading Configuration Command

The heading configuration command is sent to the positioner from an external client to set the heading
sensor in use on the positioner. The positioner will send an acknowledgement message upon successful
receipt of this command, and the new heading source will be reflected in the Orientation Sensor Status

message.
Field Byte Size/Type Range Description

1 1-4 4/integer 56 Length

2 5-6 2/integer 0xBBBB Origin ID

3 7-8 2/integer OxAAAA Destination ID

4 9-12 4/integer 0 Reserved/Pad

5 13-16 4/integer 142 Type

6 17-20 4/unsigned | Set mask Bitwise OR — setting the bit to 1 in this field
will cause the positioner to apply the change
in the corresponding field of the message.
Setting the bit to 0 in this field will cause the
positioner to ignore the value in the
corresponding field.
0 (LSB) — set heading source
1 —set GHU mount offset
2—set AISIP
4 —set AIS port
8 —set AIS MMSI

7 21-28 8/double -180.0 to +180.0 deg, GHU mount offset

8 29-44 16/character IPv4 address of the AlS receiver

9 45-48 4/unsigned MMSI of the vessel the positioner is
mounted to for its heading.

10 49-52 4/unsigned TCP/IP port of the AIS receiver that is
transmitting AlS data.

11 53-54 2/unsigned | 0,1,2,3,4 Heading source:
0 - None
1 - Internal magnetometer
2 — On-axis GHU
3 — Off-axis GHU
4 — AIS receiver

12 55-56 2/unsigned | O Reserved
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4. Appendix
4.1. Positioner Discrete Input Table
Discrete Inputs

Bit Off Value On Value Notes

0 Green Button Pressed Not present on all models

1 Red Button Pressed Not present on all models

2 Extd. I/O Input 1 Off Extd. I/O Input 1 On Only on models with extended
I/0 capability

3 Extd. I/O Input 2 Off Extd. I/O Input 2 On Only on models with extended
I/0 capability

4 Extd. I/O Input 3 Off Extd. I/O Input 3 On Only on models with extended
I/0 capability

5 Extd. I/O Input 4 Off Extd. I/O Input 4 On Only on models with extended
I/0 capability

6 Extd. I/O Input 5 Off Extd. I/O Input 5 On Only on models with extended
I/0 capability

7 Extd. I/O Input 6 Off Extd. I/O Input 6 On Only on models with extended
I/0 capability

8 Extd. I/O Input 7 Off Extd. I/O Input 7 On Only on models with extended
I/0 capability

9 Extd. I/O Input 8 Off Extd. I/O Input 8 On Only on models with extended
I/0 capability

10 E-Stop Button On LA-360MPT-50 only

11 24V Bus Fault LA-360MPT-50 only

12 Azimuth Stow Pin Clear | Azimuth Stow Pin Engaged | LA-360MPT-50 only

13 Elevation Stow Pin Clear | Elevation Stow Pin Engaged | LA-360MPT-50 only

14 Azimuth Drive Offline Azimuth Drive Online LA-360MPT-50 only

15 Azimuth Drive Offline Azimuth Drive Online LA-360MPT-50 only

16 ..31 Unused/Reserved

Table 1 - Discrete Input Bit Definitions

4.2. Positioner Discrete Output Table

Discrete Outputs

Bit

Off Value

On Value

Notes

Positioner SW Running

Extd. I/O Output 1 Off

Extd. I/O Output 1 On

Only on models with extended
I/0 capability

Extd. I/O Output 2 Off

Extd. I/O Output 2 On

Only on models with extended
I/0 capability
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Discrete Outputs

Bit Off Value On Value Notes

3 Extd. /O Output 3 Off Extd. /O Output 3 On Only on models with extended
I/0 capability

4 Extd. /O Output 4 Off Extd. /O Output 4 On Only on models with extended
I/0 capability

5 Extd. /O Output 5 Off Extd. /O Output 5 On Only on models with extended
I/0 capability

6 Extd. /O Output 6 Off Extd. /O Output 6 On Only on models with extended
I/0 capability

7 Extd. /O Output 7 Off Extd. /O Output 7 On Only on models with extended
I/0 capability

8 Extd. I/O Output 8 Off Extd. /O Output 8 On Only on models with extended
I/0 capability

9 Az. Amplifier Disable Az. Amplifier Enable LA-360MPT-50 only

10 El. Amplifier Disable El. Amplifier Enable LA-360MPT-50 only

11..31 Unused/Reserved

Table 2 - Discrete Output Bit Definitions

4.3. Mode Interlocks

Mode Interlocks
Bit Description
0 High Wind Alarm
1 Stall Error
2 Master Servo Error
3 Temperature Alarm
4 Cmd. Az Out of Range
5 Cmd. El Out of Range
6 Cmd. Ux Out of Range
7 Location/Heading Insufficient for Satellite/Sun Track
8..14 Unused/Reserved
15 High Wind Event Latch
16..31 Unused/Reserved

Table 3 - Mode Interlock Bit Definitions
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4.4. Servo Interlocks

Servo Interlocks

Bit Description

0 Azimuth Potentiometer High

1 Azimuth Potentiometer Low

2 Elevation Potentiometer High

3 Elevation Potentiometer Low

4 Auxiliary Potentiometer High

5 Auxiliary Potentiometer Low

6 Azimuth Immobile Error

7 Elevation Immobile Error

8 Auxiliary Immobile Error

9 Azimuth Runaway Error

10 Elevation Runaway Error

11 Auxiliary Runaway Error

12 Azimuth Current Fault

13 Elevation Current Fault

14 Auxiliary Current Fault

15 Master Current Fault

16 Reserved

17 Reserved

18 Reserved

19 A/D Offline

20 Encoder Fault

21 12V Monitor Error

22 Azimuth Immobile Latch

23 Elevation Immobile Latch

24 Auxiliary Immobile Latch
25..31 Unused/Reserved

Table 4 - Servo Interlock Bit Definitions
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Revision History

Revision Date Description

A 7/22/21 Initial release.

B 8/10/22 Added target and orientation override commands.

C 12/21/22 | Updated the operating mode definitions in the status response message.
Updated mode interlocks for insufficient pointing requirements.

D 1/23/23 Updated Mode command with latest mode definitions.

E 5/24/23 Fixed incorrect range of mode values in section 3.3, updated scan types
and track states in section 2.2

F 11/28/23 e Added status of internal error (4) to the Acknowledge message

e The last reserved byte in the status message is set to 237, not 0.

e Added outgoing (from positioner) messages: Satellite List
Response, Satellite Detail Response, Satellite Configuration
Response

e Added incoming (from client) messages: Add Satellite Command,
Remove Satellite Command, Get Satellite List Request, Get
Satellite Detail Request, Get Satellite Settings Request, Program
Track Settings Command, Constellation Command.

e Added Constellation Mode (10) to the operating modes in the
Mode Command.

e Added NORAD satellite (4) to the target types in the Target
Command.

G 2/15/24 e Added compass calibration as one of the modes in the Mode
Command (3.3)

e Added Orientation Sensor Status message from the positioner to
the client.

e Added Orientation Sensor Status Request and Heading
Configuration Command messages from the client to the
positioner.
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