[image: image1.png]


[image: image2.png]Press to enter setup mode



UNAVCO – Development and Testing

[image: image3.png]To Computer

\V% l\f

To Power Supply



[image: image4.png]To custom
Rs252 cable



[image: image5.png]O Ctom Raz2 » O
A A
o GPS/

Antenna





[image: image6.png]cHE Reosiver
(GPSmon)

—
Freswave Modam

(HyperTarmnai)




UNAVCO – Development and Testing

[image: image7.png]


[image: image8.png]Press to enter setup mode



[image: image9.png]TP ——




[image: image10.jpg]UNAVCO

University NAVSTAR Consortium



UNAVCO – Development and Testing



UNAVCO – Development and Testing 

UNAVCO – Development and Testing



UNAVCO – Development and Testing




UNAVCO – Development and Testing


UNAVCO – Development and Testing


UNAVCO – Development and Testing 


UNAVCO – Development and Testing


UNAVCO - Development and Testing


UNAVCO – Development and Testing



UNAVCO – Development and Testing

How to configure L1 receivers





Version 1.0.0


Last modified 11/17/00 12:00 PM


Authors: Chuck Kurnik & Victoria


Andreatta





1.1 Overview 


FreeWave's TDMA (Time Delay Multiple Access) radio modem allows several nodes in a coverage area to communicate with a master in an unpolled manner. The TDMA protocol cuts time into several slots and allows each node in the network to speak during a pre-determined time slot. The cycle repeats itself continuously. 





The usefulness of TDMA in a UNAVCO application can be illustrated in the following example. Fifteen GPS receivers in a 10 mile radius prepare a datapoint every second. These data are to be logged in a central location. Radio modems are used to transmit the data point from the receiver to the logging facility. If each radio modem were to transmit at the same time, collisions would occur, resulting in data loss. TDMA addresses this problem by assigning a time slot to each radio modem. 


Note: This document contains outdated and offensive “master-slave” terminology. Within UNAVCO and in our in-house materials, we have replaced this with “Access point (AP) – Station/Endpoint (STA)”, but in manufacturer documentation and configuration software, the original usage will still remain when implemented.





1.2 Setup Instructions 


Obtain Equiptment 


Required Equiptment: 


�


Figure 1 – FreeWave radio modem (slave pictured above)


Figure 1 - FreeWave Radio Modem/GPS Receiver (slave pictured above) 








Required Equiptment cont.





�


Figure 2 - FreeWave Radio Modem (master pictured above





�


Figure 3 - Custom RS-232 cable, with 3-way toggle switch, for use in modem configuration (in-house design and fabrication) 


Computer with the following software: �GPSmon �Terminal emulator such as: HyperTerminal or Procomm Plus or Smart Term


 

















1.3 Configure Equipment 


Configuring the equipment consists of several things: configuring the endpoint FreeWave receiver/modem, configuring the master FreeWave modem (no GPS part to the master modem, used for relaying the data only), and configuring the data-logging computer. All of these configurations will be described below. 


 


1.4 Configuring FreeWaves 


The endpoint modems have a GPS portion and a radio communications part inside. Therefore two steps are required in order to configure them. These are referred to as L1 modems because the GPS receivers inside use a single frequency of the GPS signal, the L1 frequency. The endpoint modems send the data that they have recorded to the master, and from there, the data is logged to a computer. The TDMA master is a radio modem only (no GPS board inside). The TDMA master may or may not be connected directly to the data-logging computer. 


 


The FreeWave L1 radio modem has two primary components: the GPS single-frequency receiver, and the radio modem. These are two separate boards in the same housing, and are accessed independently of one another, by using the toggle switch on the RS-232 programming cable. 


 


A good resource for running scenarios with different "TDMA parameter" settings (described below) is the "TDMA Calculator" by SmartGPS (� HYPERLINK "http://www.smartgps.com" ��http://www.smartgps.com�)


1.5 Configuring the Radio Modem portion of the FreeWave L1 


1. Turn on the computer and open the FreeWave HyperTerminal (or other terminal emulator). If there isn't a pre-configured HyperTerminal window (for the FreeWaves, one must be created. From the menu bar: 











File> Save As: �File name: FreeWave 


File > Properties �Connect using: Direct to Comm 1 (drop-down selection menu)


Click on the "configure" button: �Bits per second: 19200 �Data bits: 8 �Parity: None �Stop bits: 1 �Flow Control: None �Click "OK" �Click "OK" in the "FreeWave Properties" window 





 2. Before plugging the RS-232 cable into anything, turn on the power supply and make sure the voltage is set to 12V. 


Plug the custom RS-232 cable into the computer. The 9-pin end goes into the computer and the round end Limo connection goes into the FreeWave. Line up the red dots on the FreeWave and the cable. This cable provides power and communications to the FreeWave L1. The cable has two leads coming from it, one black and one red. Connect the black lead to the black (negative) terminal on the power supply, and the white cable to the red terminal (positive). See the figures below. 


�


Figure 4 – Picture showing connection to power supply

















�


Figure 5 – This picture shows the connectors located on the back of the FreeWave 





3. Make sure HyperTerminal shows that it is connected. Push the toggle switch on the cable all the way away from you and pull it all the way toward you. This will put the modem into "Setup" mode 


�


Figure 6 – This picture shows the switch on the custom RS-232 cable





The next part is to actually configure the modem to operate in TDMA. This is done through FreeWave's menu-driven setup mode. Something similar to this should come up in the terminal window.





MAIN MENU �Version 5.51  7-23-98 �Standard Hop Table �Modem Serial Number 910-2323


(0)   Set Operation Mode �(1)   Set Baud Rate �(2)   Edit Call Book �(3)   Edit Radio Transmission Characteristics �(4)   Show Radio Statistics �(5)   Edit MultiPoint Parameters �(6)   TDMA Menu �(Esc) Exit Setup 


 


Not all settings must be changed, most can be default settings. Only the menus that require configuration changes will be discussed. The master and the endpoints must be configured differently. First we will consider the endpoint. 


 


Endpoint Setup 


�(0) Set Operation Mode 


Set this to : �(8) TDMA Mode �and hit "Esc" to return to the main menu.


(1) Set Baud Rate 


This is the RS-232 baud rate (as opposed to the RF baud rate). For the endpoint, set this to: �(4) 19,200 �and hit "Esc" to return to the main menu.


�(2) Edit Call Book 


When using TDMA mode, all entries should be "000-0000"


� 























(3) Edit Radio Transmission Characteristics


The defaults should be fine here. 





(5) Edit MultiPoint Parameters 


The "Network ID" in the master must match the "Network ID" in all the endpoints.


�(6) TDMA Menu 


Several things will be modified in this menu.  Many of them are dependent on the network topology.  The "TDMA Menu" is shown below.


TDMA Parameters


 


(0)   TDMA Data Communications Mode	0 �(1)   Slave Data Packet Size (8-240)		 150 �(2)   Master Data Packet Size (8-240)		 80 �(3)   Number of Sub Masters (0-15)		 2 �(4)   Slave Frames per Master Frame (1-15)	 12 �(5)   Slave Repeaters per Frame (0-15)	 2 �(6)   Master Frames in Epoch (1- 21)		 1 �(7)   Packet Delimiter Character (0-255)	 2 �(8)   System Slot Length (0-255)		 8 �(9)   Edit Xmit/Rcv Frames �(A)   Transparent Data Operation		0 �(B)   Frame Table Reset on Disconnect		0 �(C)   Disconnect Message				0 �(D)   End of Data Character (0-255)		 255 �(E)   Overwrite Assigned Buffer			 0 �(Esc) Exit to Main Menu





Again, the default settings will be fine in most cases.  Only the menu items where changes are required will be discussed.











(0) TDMA Data Communications Mode 


On the slave this must be set to �0 - Transparent Mode


�(1) Slave Data Packet Size (8 - 240) 


For UNAVCO purposes, set this to �150


�(2) Master Data Packet Size (8 - 240) 


For UNAVCO purposes, set this to �80


�(3) Number of Sub Masters 


This setting depends on how many Sub Masters are in the network. � HYPERLINK "http://www.unavco.ucar.edu/~victoria/" \l "rev1" �(Rev 1a)�


�(4) Slave Frames per Master Frame (1 - 15) 


This setting depends on the number of nodes in the network: one frame is needed for each node.  If there are more than 15 nodes, then at least two casings are required.


�(5) Slave Repeaters per Frame 


This depends on the number of slave repeaters in the network. � HYPERLINK "http://www.unavco.ucar.edu/~victoria/" \l "rev1" �(Rev 1b)�


(6) Master Frames in Epoch 


This depends on the number of casings.  Each casing contains a master frame. The master frame is repeated by the master at least once for every 15 slave frames. This is to maintain network synchronization since the clocks in each modem run at slightly different speeds. If the master did not resynchronize the entire network, eventually the clocks would drift enough to cause collisions.


























(8) System Slot Length 


This calculation is necessary if the network cycle frequency is to match a predetermined data logging frequency.  System Slot Length is used to elongate the epoch.  See pages 22 and 23 of the FreeWave "TDMA User Manual", or � HYPERLINK "http://www.unavco.ucar.edu/~ckurnik/L1/SystemSlotLength.html" �click here (system slot)� for an example.  If this is not important, leave it at the default value of 8.


�(9) Edit Xmit/Rcv Frames 


This is a matrix for assigning each modem's function during a slot: do nothing, listen, transmit, or repeat.  See pages 11 - 14 of the FreeWave "TDMA User Manual", or � HYPERLINK "http://www.unavco.ucar.edu/~ckurnik/L1/Frame.html" �click here (Frame Table)� for an explanation.


Once the modem configuration is complete, you can save a copy of your HyperTerminal session as a .pdf file: 


File > Print �Select the box labeled "Print to file" �Click "OK"


Another box will appear asking you to name the .prn file. Click "Save" and, if it asks, overwrite the existing .prn file. 


A window will appear marked "Save PDF File as". Choose an appropriate name and location for the file (such as the name you have selected for the modem in your network) and click "OK". 


Configuring the Master 


�When configuring the master, you do not need the custom RS-232 cable. You can use a regular power cable or the custom RS-232 cable. 

















�


Figure 7 - This picture shows the back of the master which is different from the endpoint radio modems since there is no GPS portion to the master





"SETUP" mode is entered by pressing the "SETUP" button on the front of the modem


�


Figure 8 – Shows the button to press in order to enter setup mode





Besides the frame table, the master modem will be configured the same as the endpoint modems, except for two things: 


Main > (1) Set Baud Rate �(1) 115,200 


and 


Main > (6) TDMA Menu > (0) TDMA Data Communications Mode �1 - Packetized Mode








Slave Repeater and Sub Master Configuration �The modems can also be configured as "slave repeaters" and/or "sub masters".  The differences between these configurations and regular endpoints and repeaters are covered in the TDMA manual. 


 


2.2.1.2.  Configure GPS Receiver on FreeWave L1 �a.  Open GPSmon on the computer from which you are configuring. 


b. Put the toggle switch in the correct position (see switch photo above) 


c. Go to the menubar across the top: 


Ports Config > Select Port �Select "Com1"


�d.  Open a debugging window. Do this from the menu bar at the top: 


Windows > Debug > Message Received


e.  From the menu bar, open: 


Xmit Msg > Interface > Configure AllStar Operating Mode �Check the box: "Force AllStar to CMC Binary, 9600 BPS" �Click "OK"


It will take several seconds for the window to close. You will notice that the modem cycles through all the baud rates on the left-hand side of the menu. 


f.  From the menu bar at the top, open: 


Xmit Msg > Interface > Set RS232 Default Msg List


Select only the messages that you want to log.  For UNAVCO purposes this is primarily records 21 & 23.  Work with the PI to determine exactly what is needed.  Click OK.


g.  Again, go to


Xmit Msg > Interface > Configure AllStar Operating Mode


In the right-hand column, labeled "Desired AllStar Settings", set the baud rate to 19200. �Click "OK"





h.  Power down the receiver.  Do this by removing the red lead from the power supply.  While the power is off, click on "Reset Counts" in the window labeled "Message Received display".  Reconnect the red lead to the power supply. 





i.  Immediately after power up, the "Terminal" window will say something like: "CMC binary baud rate set to 19200". Watch the window "Message Received display".  Only the messages selected in "f" above should be incrementing.  It can take several minutes for record type 23 to start incrementing. 





Once you have confirmed that the correct messages are being received, receiver/modem configuration is complete. Close GPSmon and power down the modem. 


When testing a bunch of receivers, sometimes it takes a few minutes for the receivers to ‘sync up’ when in TDMA mode.  








