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[bookmark: _Toc254612997]Introduction
This document should be read in conjunction with WFS Seatext User Manual, document # 600GD001
Communication between a host application and the Seatext Modem is facilitated over an RS232 physical interface using a Host-GPP protocol and command structure. Commands for configuration and interrogation of the modem and data for transmission over the RF link can be communicated.
A WFS proprietary command facilitates the transport of commands and associated bi-directional configuration/status data between the host application and the modem. These commands allow modem parameters to be set and allow status information to be requested from the modem.
Any data from the host application is submitted directly to the modem as a data message which is simply a string of ASCII characters transmitted over the RS232 physical interface. Each data message is subsequently transmitted within a data packet or packets over the RF link. Similarly any data packet received over the RF link is forwarded to the host application as a data message.


Seatext Modem User Interface Manual and Command Reference	


STMicroelectronics Confidential	Page 7/16	04/03/2010
© Wireless Fibre Systems 2009, all rights reserved	Page 18

[bookmark: _Toc254612998]RS232 Physical Link
The host interface is implemented as an RS232-standard compliant interface (albeit with limited transmit voltage swing).   As the unit behaves as a modem or Data Communication Equipment (DCE). The signal names below are as for a standard DCE.
The hardware implements the following signals:
	RS232 Signal Name
	Signal Description
	Direction
	Connector Pin 
Number
	Notes

	TXD
	Transmitted data
	Into Modem
	
	

	RXD
	Received data
	Out of Modem
	
	

	CTS
	Clear to Send
	Out of Modem
	
	

	RTS
	Request to Send
	Into Modem
	
	


[bookmark: _Toc236920580]
The software supports the use of TXD, RXD, CTS and RTS.
The data rate defaults to 9600 baud but is programmable. Hardware flow control is implemented allowing the modem to stall the data flow from the host as necessary.
	Feature
	Setting

	Data Rate
	Default 9600 baud, Programmable to 300, 1200, 2400, 4800, 9600 and 19200 baud 

	Data Bits
	8

	Stop Bits
	1

	Parity
	None

	Hardware Flow Control (CTS/RTS)
	ON





[bookmark: _Toc254612999]Host to GPP Command Protocol
All command transactions are initiated by the Host. The Host must issue only one command at a time in the correct command format. It must wait for the handshake response from the modem to complete the transaction before issuing another command or sending a data message. There will be a maximum time period for which the modem will wait for a valid command to be completely received before closing the active transaction unsuccessfully.
[bookmark: _Toc254613000]Command Format
Any command which the host application wishes to communicate to the modem must be sent using the WFS proprietary command format as detailed in the table below.
	Message Byte
	ASCII Character

	1
	%

	2
	%

	3
	%

	4
	%

	5
	Command Type

	6
	Command Sub-Type

	7
	Command (hi hex byte)

	8
	Command (lo hex byte)

	9
	Number of Data Bytes, n (hi hex byte)

	10
	Number of Data Bytes, n (mid hex byte)

	11
	Number of Data Bytes, n (lo hex byte)

	12
	Data[0]

	13
	Data[1]

	12+(n-1)
	Data[n-1]

	12+n
	CR

	13+n
	LF


Note that if zero bytes of data must be transmitted within the command message then the command message is 13 bytes long. If a number of bytes (n) must be transmitted within the command message then the command message is (13+n) bytes long.
All bytes within the Command, with the exception of the Data itself are ASCII-printable characters. The Data associated with certain commands will also be ASCII printable. This will be specified on a command-by-command basis. 
[bookmark: _Toc254613001]ASCII % Characters
Seatext Modem commands must commence with 4 ASCII % characters. The modem Host Interface software module will interpret 4 ASCII % characters as the indication of a command. This implementation assumes that 4 ASCII % characters will not form part of a data message.
[bookmark: _Toc254613002]Command Type
The Command Type is a single ASCII printable hexadecimal character (‘0’ to ‘F’) which specifies for which modem platform the command is intended. For example, the command could be a general Seatext Modem command or an ASTEC command (where ASTEC is a superset of the basic Seatext Modem platform). This allows for future expansion for different applications built on a basic Seatext Modem platform or indeed to share this proprietary WFS command set across a number of WFS product platforms.
	Command Type Code
	Platform

	0
	Seatext General Command

	1
	Seatext  Command

	2...’F’
	for future expansion



[bookmark: _Toc254613003]Command Sub-Type
The Command Sub-Type is similarly a single ASCII printable hexadecimal character (‘0’ to ‘F’) which specifies which modem software module will handle the command received from the host application. 
	Command Sub-Type Code
	Module Description

	0
	Data Module

	1 
	DSP Interface Module

	2 
	System Module

	3
	Uart Module 

	4...’F’
	for future expansion



[bookmark: _Toc254613004]Command
The Command is an ASCII printable hexadecimal value in the range ‘00’ to ‘FF’ which specifies the specific command within the intended modem software module which must be acted upon.
[bookmark: _Toc254613005]Number of Bytes
This is an ASCII printable hexadecimal value in the range ‘000’ to ‘100’ which specifies the number of bytes of data to be transmitted within this command. This may be zero if no associated data bytes are to be sent with this message. The maximum amount of data which can be transmitted is 256 bytes.
[bookmark: _Toc254613006]CR and LF (Carriage Return and Line Feed)
These last two ASCII characters specify the termination of the command.
[bookmark: _Toc254613007]Command Handshake Format
When the Host initiates a command transaction it issues a command and expects a response from the Modem in the form of a command handshake. For this handshake, the first 11 bytes + Data are exactly the same as the Command Format where Number of Data Bytes in this case is the number of bytes being returned from the modem to the Host. The Data (if there is any) is followed by three handshake characters: either ACK in the case of a successful command or NCK in the case of an unsuccessful or invalid command. The ACK or NCK can be specified in upper or lower case. The handshake is terminated by CR, LF.
	Message Byte
	ASCII Character

	1
	%

	2
	%

	3
	%

	4
	%

	5
	Command Type

	6
	Command Sub-Type

	7
	Command (hi hex byte)

	8
	Command (lo hex byte)

	9
	Number of data bytes, n  (hi hex byte)

	10
	Number of data bytes, n  (mid hex byte)

	11
	Number of data bytes, n (lo hex byte)

	12
	Data[0]

	13
	Data[1]

	12+(n-1)
	Data[n-1]

	12+n
	“A”, “a”, “N” or “n”

	13+n
	“C” or “c”

	14+n
	“K” or “k”

	15+n
	CR

	16+n
	LF



[bookmark: _Toc254613008]Command Set
Each command supported by the WFS Seatext modem command format results in an implied response from the modem. For example a Seatext General Command to the System Module might request information on the software version running on the GPP. This will result in four bytes of information describing that software version being returned to the host application. The host application has issued this command and therefore it knows to expect four bytes of data to be returned. In this way the response of the modem is defined by the command issued and will be different for each command. Similarly the modem will know how to interpret data sent by the host along with a particular command based on the command itself.
The following table shows the commands implemented in the latest software release (GPP V01.20, DSP V01.04).
	Command
	Group
	Command Format
	Handshake Format
	Notes
	Stored in EEPROM
	Implem-ented
up to latest software release

	Read FEC State
	Data
	%%%%0000000<CR><LF>
	%%%%0000001aACK<CR><LF>
	Read/Set FEC on/off. Valid values of a are 0 (off) and 1 (on). Default is ON.
	Y
	Y

	Set FEC State
	Data
	%%%%0001001a<CR><LF>
	%%%%0001000ACK<CR><LF>
	
	
	Y

	Read Max Raw Data Payload Size
	Data
	%%%%0002000<CR><LF>
	%%%%0002003nnnACK<CR><LF>
	The decimal size (nnn) returned will be the user defined maximum data payload (default 255) upper-bounded to 255 for FEC disabled and 223 for FEC enabled.
	N
	Y

	Read User Max Data Payload Size
	Data
	%%%%0003000<CR><LF>
	%%%%0003003nnnACK<CR><LF>
	Read/Set the user maximum Data Payload Size. This value is a three-byte decimal number in the range 1 to 255.
	Y
	Y

	Set User Max Data Payload Size
	Data
	%%%%0004003nnn<CR><LF>
	%%%%0004000ACK<CR><LF>
	
	
	Y

	Read FEC Byte Corrected Error Count
	Data
	%%%%0005000<CR><LF>
	%%%%0005002nnACK<CR><LF>
	This command returns the number of errors corrected on the last received data message with FEC enabled.
The returned count nn will be 00 to 16 (in 2-byte decimal format ). If more than 16 byte errors are detected then none are corrected and ‘--‘ is returned instead of a count.
	N
	Y

	Read Data Messaging Time Delimiting Period
	Data
	%%%%0006000<CR><LF>
	%%%%0006003nnnACK<CR><LF>
	The value nnn indicates the maximum gap in seconds between incoming characters at the host interface which can be tolerated before the data message is transmitted over the RF link by the modem.  Default 15 seconds.

	Y
	Y

	Set Data Messaging Time Delimiting Period
	Data
	%%%%0007003nnn<CR><LF>
	%%%%0007000ACK<CR><LF>
	
	
	Y

	Read State of Data Message Time Delimiting
	Data
	%%%%0008000<CR><LF>
	%%%%0008001nACK<CR><LF>
	Read state of Data Messaging Time Delimiting Feature n=0 (disabled), n=1 (enabled). Default: enabled.
	Y
	N (priority 2)

	Enable/Disable Data Message Time Delimiting
	Data
	%%%%0009001n<CR><LF>
	%%%%0009000ACK<CR><LF>
	Enable/Disable Data Messaging Time Delimiting Feature n=0 (disabled), n=1 (enabled). Default: enabled.
	
	N
(priority 2)

	Read data terminator bytes
	Data
	%%%%000A000<CR><LF>
	%%%%000A005nttttACK<CR><LF>
	‘0----‘ for terminator disabled
‘1bb—‘ for 1 terminator (bb is hex value of terminator byte)
‘2bbbb’ for 2 terminator bytes (bbbb defines terminator two bytes)
e.g. for two-byte CRLF terminator, ‘20A0D’ returned,
for single-byte ESC terminator, ‘11B—‘ returned
	Y
	N
(priority 2)

	Set data terminator bytes
	Data
	%%%%000B005ntttt<CR><LF>
	%%%%000B000ACK<CR><LF>
	The value n should be 0, 1 or 2 – if 0, no terminator is looked for (and tttt ignored); if set to 1, the first two bytes of tttt define a dual-hex value for a single terminator, while if set to 2, the four bytes define two dual-hex values for a two byte terminator.  
Default is ‘20D0A’
	
	N (priority 2)

	Read state of forwarding non error-corrected data
	Data
	%%%%000C000<CR><LF>
	%%%%000C001nACK<CR><LF>
	When FEC is enabled these commands allow the user to select whether or not data which has more than 16 errors and therefore cannot be corrected by Reed-Solomon (223, 255) FEC should be forwarded to the Host Application or discarded.
The state of forwarding non error-corrected data is denoted by n=0 (disabled), n=1 (enabled).
Default: Enable forwarding non error-corrected data.
	Y
	N (priority 2)

	Enable/Disable forwarding non error-corrected data
	Data
	%%%%000D001n<CR><LF>
	%%%%000D000ACK<CR><LF>
	
	
	N (priority 2)

	Enable Continuous Tx Test Data
	Data
	%%%%000E000<CR><LF>
	%%%%000E000ACK<CR><LF>
	Sets the Modem into a test mode where a Test Data Message with an incrementing counter as part of the message string is transmitted every 5 seconds.
	N
	N (priority 3)

	Disable Continuous Tx Test Data
	Data
	%%%%000F000<CR><LF>
	%%%%000F000ACK<CR><LF>
	Resets the Modem to normal data transmission mode.
	N
	N (priority 3)

	Enable Rx Data Monitor
	Data
	%%%%0010000<CR><LF>
	%%%%0010000ACK<CR><LF>
	Sets the Modem into a receive data monitor mode where the Rx Vrms and Rx SNR are automatically appended to every received message.
	N
	N (priority 3)

	Disable Rx Data Monitor
	Data
	%%%%0011000<CR><LF>
	%%%%0011000ACK<CR><LF>
	Resets the Modem to normal data reception mode.
	N
	N (priority 3)

	Read DSP Software Version
	DSP
	%%%%0100000<CR><LF>
	%%%%0100004vvvvACK<CR><LF>
	The version number string vvvv is represented by two major digits and two minor digits e.g. 0103 represents version 01.03
	N
	Y

	Read DSP Error Status
	DSP
	%%%%0101000<CR><LF>
	%%%%0101xxxyy.....yyACK<CR><LF>
	The DSP will provide xxx byes of information describing the current DSP error status.
	N
	N (priority 4)

	Reset DSP Error Status
	DSP
	%%%%0102000<CR><LF>
	%%%%0102000ACK<CR><LF>
	The DSP will reset all DSP Error Status Data.
	N
	N (priority 4)

	Read Rx Vrms
	DSP
	%%%%0106000<CR><LF>
	%%%%0106010Rx:Vrms:XXXXXXXXACK<CR><LF>
	The ‘Rx Vrms:’ part of the string is constant followed by 8 characters (including the decimal point) representing a floating point number)
	N
	Y

	Read Rx SNR
	DSP
	%%%%0107000<CR><LF>
	%%%%0107010Rx S/N: XXXXXXXXACK<CR><LF>
	The ‘Rx S/N:’ part of the string is constant followed by 8 characters (including the decimal point) representing a floating point number).
	N
	Y

	Set Tx Power
	DSP
	%%%%0108004pppp<CR><LF>
	%%%%0108000ACK<CR><LF>
	The Tx power pppp is a four digit decimal number in the range 0000 to 1024. A value of 0512 leaves the Tx Power unchanged from its default. Any other number scales the default Tx power linearly over a denominator of 512.
Default = ‘512’
	N
	Y

	Read Tx Power
	DSP
	%%%%0109000<CR><LF>
	%%%%0109004ppppACK<CR><LF>
	
	N
	Y

	Read Data Rate
	DSP
	%%%%010A000<CR><LF>
	%%%%010A007aaa bpsACK<CR><LF>
	Reads/Sets the RF data rate to either 100 bps (default) of 10 bps. Valid values of aaa are 100 or 010.
	N (not yet)
	Y

	Set Data Rate
	DSP
	%%%%010B003aaa<CR><LF>
	%%%%010B000ACK<CR><LF>
	
	N (not yet)
	Y

	Read Selected Carrier Freq
	DSP
	%%%%010C000<CR><LF>
	%%%%010C004bbbbACK<CR><LF>
	Reads/Sets the carrier frequency to either 2757Hz, 2930Hz or 3000Hz (default). Valid values of bbbb are 2757, 2930 and 3000.
	N (not yet)
	Y

	Set Carrier Freq
	DSP
	%%%%010D004bbbb<CR><LF>
	%%%%010D000ACK<CR><LF>
	
	N (not yet)
	Y

	Read Selected Rx Antanna
	DSP
	%%%%010E000<CR><LF>
	%%%%010E001cACK<CR><LF>
	Reads/Sets the selected receive antenna to either 0 (default), 1 or 2. Valid values of c are 0, 1 or 2.
	N (not yet)
	Y

	Set Rx Antenna
	DSP
	%%%%010F001c<CR><LF>
	%%%%010F000ACK<CR><LF>
	
	N (not yet)
	Y

	Read GPP Software Version
	System
	%%%%0200000<CR><LF>
	%%%%0200004vvvvACK<CR><LF>
	The version number string vvvv is represented by two major digits and two minor digits e.g. 0103 represents version 01.03
	N
	Y

	Read Command Timeout
	System
	%%%%0201000<CR><LF>
	%%%%0201003tttACK<CR><LF>
	The value ttt indicates the maximum gap in seconds between a command sequence being detected (%%%% string) and the terminating <cr><lf> being detected at the host interface which can be tolerated before the embedded software completes the initiated command transaction unsuccessfully with a NCK handshake.  Default 15 seconds.

	Y
	Y

	Set Command Timeout
	System
	%%%%0202003ttt<CR><LF>
	%%%%0202000ACK<CR><LF>
	
	
	Y

	Read System Error Status
	System
	%%%%0203000<CR><LF>
	%%%%0203xxxyy...yyACK<CR><LF>
	The system will provide xxx byes of information describing the current system error status. For example, count of discarded Data Packets due to Data Header Corruption/ count of discarded Data Packets due to Failure to FEC correct all errors
	N
	N (priority 4)

	Reset System Error Status
	System
	%%%%0204000<CR><LF>
	%%%%0204000ACK<CR><LF>
	The system will reset the system error status data.
	N
	N (priority 4)

	Read unit serial number
	System
	%%%%0205000<CR><LF>
	%%%%0205008ssssssssACK<CR><LF>
	The string ssssssss (8 bytes) is a free-format ASCII string assigned by manufacturing
Default = ‘00000000’
	Y
	Y

	Set unit serial number
	System
	%%%%0206008ssssssss<CR><LF>
	%%%%0206000ACK<CR><LF>
	
	
	Y

	Read power mode
	System
	%%%%0207000<CR><LF>
	%%%%0207002mmACK<CR><LF>
	Mode value mm ‘AO’ (always on), ‘TT’ (timed transmit) and ‘SR’ (synchronized receive)
Default is ‘AO’ (always on)
	Y
	Y

	Set power mode
	System
	%%%%0208002mm<CR><LF>
	%%%%0208000ACK<CR><LF>
	
	
	Y

	Reset EEPROM Defaults
	System
	%%%%0209000<CR><LF>
	%%%%0209000ACK<CR><LF>
	Resets all system state variables stored in EEPROM to their default values. (Note: does not reset the Unit Serial Number).
	N
	Y

	Read source node net number
	System
	%%%%020A000<CR><LF>
	%%%%020A003nnn<CR><LF>
	The source node net number nnn is a three-byte decimal number (0 to 255) to identify this node net in outgoing messages.
Default = 0.
	Y
	Y

	Set source node net number
	System
	%%%%020B003nnn<CR><LF>
	%%%%020B000<CR><LF>
	
	
	Y

	Read source node address
	System
	%%%%020C000<CR><LF>
	%%%%020C003nnn<CR><LF>
	The source node address nnn is a three-byte decimal number (0 to 254) to identify this node address in outgoing messages.
Default = 0. 255 reserved for ‘broadcast’.
	Y
	Y

	Set source node address
	System
	%%%%020D003nnn<CR><LF>
	%%%%020D000<CR><LF>
	
	
	Y

	Read destination node net number
	System
	%%%%020E000<CR><LF>
	%%%%020E003nnn<CR><LF>
	The destination node net number nnn is a three-byte decimal number (0 to 255) to identify a node net that subsequent message(s) are sent to. 
Default = 0.
	Y
	Y

	Set destination node net number
	System
	%%%%020F003nnn<CR><LF>
	%%%%020F000<CR><LF>
	
	
	Y

	Read destination node address
	System
	%%%%0210000<CR><LF>
	%%%%0210003nnn<CR><LF>
	The destination node address nnn is a three-byte decimal number (0 to 254) to identify a node address that subsequent message(s) are sent to. 
Default = 255. 255 reserved for ‘broadcast’.
	Y
	Y

	Set destination node address
	System
	%%%%0211003nnn<CR><LF>
	%%%%0211000<CR><LF>
	
	
	Y

	Download GPP Application Code
	System
	%%%%0212000<CR><LF>
	%%%%0212000ACK<CR><LF>
	This command clears a byte in EEPROM used by the bootloader on system reset to determine if new application code will be downloaded.
	Y
	Y

	Read Hardware revision
	System
	%%%%0213000<CR><LF>
	%%%%0213001nACK<CR><LF>
	Reads the hardware revision number.
	N
	N (priority 1)

	Read RTC data
	System
	%%%%0214000<CR><LF>
	%%%%021400EYYYYMMDDhhmmssACK<CR><LF>
	YYYYMMDDhhmmss represents Real Time Clock (RTC) data as year, month, day, hour, minute, second.
Incorrect user input receives a NCK response.
	N
	Y

	Set RTC data
	System
	%%%%021500EYYYYMMDDhhmmss <CR><LF>
	%%%%0215000ACK<CR><LF>
	
	N
	Y

	Read Host port baud rate
	Uart
	%%%%0300000<CR><LF>
	%%%%0300004bbbbACK<CR><LF>
	The baud rate is specified in bbbb as:
 ‘0300’ - 300 baud
 ‘1200’ – 1200 baud
 ‘2400’ – 2400 baud
 ‘4800’ – 4800 baud
 ‘9600’ – 9600 baud (default)
 ‘19K2’ – 19200 baud
Note the command handshake is sent at the old baud rate.
If unsupported baud rate requested a NCK reply is made.
	Y
	Y

	Set Host port baud rate
	Uart
	%%%%0301004bbbb<CR><LF>
	%%%%0301000ACK<CR><LF>
	
	
	Y

	Read Parity/Stop Bits
	Uart
	%%%%0302000<CR><LF>
	%%%%0302004mmmmACK<CR><LF>
	mmmm= PN81, PN82, PE81, PO81: PE82,: PO82. Where for example, PN81 is Parity None, 8bit, 1 stop bit and PE82 is Parity Even, 8bits, 2 stop bits.
Note the command handshake is sent at the old parity/stop bit configuration.
If unsupported Parity/Stop bit requested a NCK reply is made.
	Y
	Y

	Set Parity/Stop Bits
	Uart
	%%%%0303004mmmm<CR><LF>
	%%%%0303000ACK<CR><LF>
	
	
	Y

	Read host port handshake method
	Uart
	%%%%03040000<CR><LF>
	%%%%0304004mmmmACK<CR><LF>
	mmmm=NONE, HARD, SOFT.
Note that command handshake is sent using old handshake method.
If unsupported handshake method is requested a NCK reply is made.
	Y
	Y

	Set host port handshake method
	Uart
	%%%%0305004mmmm<CR><LF>
	%%%%0305000ACK<CR><LF>
	
	Y
	Y

	Read Transmit Open Window
	Power Management
	%%%%0500000<CR><LF>
	%%%%0500003aaaACK<CR><LF>
	In TT power mode, reads/sets the time in seconds for which the DSP and Receiver remain powered after a data message has been transmitted to wait for a handshake. Default: 0 seconds.
	Y
	Y

	Set Transmit Open Window
	Power Management
	%%%%0501003aaa<CR><LF>
	%%%%0501000ACK<CR><LF>
	
	
	Y



[bookmark: _Toc254613009]Data Messages
[bookmark: _Toc254613010]Data Message Transmission
The Data Module facilitates the transmission of data messages supplied by the host application over the RF link.
The Data Module will package a raw data message buffer as a Data Packet (Header and Payload). 
Raw data messages will be delimited by either:
· reaching the maximum raw data payload
· the data terminator sequence being encountered
· the programmable timeout between data characters being reached
· a command message being sent.
If FEC is enabled, the Data Module will Reed-Solomon encode the raw data before constructing the data packet header and payload. If less than the maximum raw data payload of 223 bytes (with FEC enabled) of data is supplied in the raw data message buffer then the Data Module will zero-pad up to 223 bytes before Reed-Solomon encoding. These padding zeros will not be transmitted over the RF link. 
[bookmark: _Toc254613011]Data Message Reception
The Data Module facilitates the relay of data packets received over the RF link to the host application as data messages.
When the modem receives data over the RF link which it requires to relay to the host application the Data Module will process the Data Packet.  If FEC is enabled then the Data Module will decode the data payload. If a data packet header flags that FEC is enabled and the data packet payload is less than 255 then the padding zeros are re-constructed before Reed-Solomon decoding. The raw data message will be buffered for transmission to the host application. 
[bookmark: _Toc239041886]In this case there has been no host application request for data and therefore the host application will receive data not as the result of a command being issued, but asynchronously from the modem. It is possible that the host application may be waiting for a command handshake from a DSP command when a data message is forwarded from the Data Module to the host application. The host application will distinguish between data messages and command handshakes, as command handshakes follow the command handshake format as described earlier.
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