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1.1.1Introduction

Comtech EF D@ has developed Satellite Aine Move (SOTM) technology that provides a
global coverage method of dynamic satellite hopping to maintain communications and extend the
advantages of dynamisingle ChannelPer Carrier (ASCPC) within a Vipersat network. This
method allows a mobile remosatellite station o#board a roaming oceanic vessel to transition
between satelliteor hub coverageconnections with minimal service interruption. The key
components to this technology are hub and remote satellite modems, a stabilized mobile antenna
system for tracking GEO satellites, a central management systenaimang the alliance of the

remote satellite network communication links, and a mobility controller with the location codes
within a satellite service area.

The Vipersat Roaming Oceanic SatellServer (ROSS) fills the role of the satellite mobility
controller. In conjunction with an Antenna Control Unit (ACU), the ROSS performs satellite
antenna rgoint and information gathieig. When a transition requirement is identified, the
ROSS will pish new poinihg information to the ACU and provide the new transmission
parameters to thé DM-IP modem that areequired forservice arehandoff.

1.2 Overview

The ROSS is one of the key components in @mntech EF Datanobile satellite solution
system thatprovides the capability to automatically transfer remote sites from one satellite
connection to another as the mobile vessel moves between multiple satellite coverage areas. In
addition, the ROSS provides alternate configuration files for the modem thakecaapped to
speci fic regi ons age areaa graurdt statioh iequipndesihisc allaws r
communications link parameters, such as data rate and modulation, to be optimized for the
satellite reception in that region.

A typical interconnect @igram for the ROSS as deployed aboard ship in a mobile remote
satellite application is shown in figue Please note that texample infigure 1usesa generic
device name antenna control unit (ACW)I references to antenna controller unit (ACU) are
refer tovendor neutral ACUSee appendices for supported ACU types.
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Figure 1: Typical Interconnect Diagram

1.2.1ROSSControl Function

The ROSS hosts a set of configuration, database, and map files that are used for controlling
satellite communications for thecal remote terminal. This data provides the required reference
points for managing satellite handoff opevas and for enabling/disabling the remote modem
transmitter. Shoreline boundaries provide a demarcation point for muting the modem transmitter
to prevent potential interference with fixed terrestoiasatellitesystems.
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1.2.2Configuration Files
There argwo systentonfiguration files used by ROSS:

ROSS Configuration Filesi A factory defaultconfiguration file and amctive configuration
file hold the parameter values of the ROSS uwttjch include parameters such asit IP
address ACU address, Modem address, VMS Multicast address and Network ldentifier
The default configure file only sets the factory unit IP address (192.168.254.3/24) leaving
all other parameters unitialized, zero. Upon initial configuration the active configuration
file is generated and used during normal operations. If the restore factory defaults is
executed the active file is removed and regenerated with default catiogur

Note the password is stored directly to the system account utilidye f Gaurhtt e ditd 0 )
is only configurable through the console interface. If the password is lost or unknown,
the password can be restored througfe local serial consoleinterface which does not
require a loginuser name or password.

1.2.3Database Files
There are four database files used by the ROSS:

Service Areas(SA) File T This is the primary database that provides critical information
about each satellite with which the localmote will communicate, such as the satellite
orbital position, TX polarization, frequency, bandwidth and identifiable description. These
set of parameters are sent to the ACU upon detected handoff points. The service area is
directly associated to servicboundary and modem configuration files, which in
combinationconstruct the communication area.

Shoreline Database Filg This file contains the coordinates that comprise the shoreline map.
The SOTM system ensures that satellite transmission islystdobrdinated withina
configurable shoreline threshold expressed in KilomeWigen it is necessary to override
the global shoreline threshold, an override value can be specified in a Coordinated Area

Coordinated AreasMap (CAM) File 1 This global dathase file defines those areas that call
for special transmission requirements. These areas serve as overrides, either negative or
positive, for enabling/disabling the modem transmit functi®ee section describing the
Ross Configuration Editor for morefermation on editing coordinated areas.

Service Boundary (SB) File i This file defines the geometry of a service coverage area
within the satellite footprint for the remote. Typicalmultiple service boundary files are
stored on the ROSS, each correspogdo either a specific satellite central hub witha
common satellite coverage area. Handoffs occur between service areas when the boundary
of the current service area is crossed.

Modem Configuration File i This file contains all configuration parametdor the CDM
570L base modem and IP Option card. Typically, multiple modem configuration files are
stored on the ROSS, each corresponding to only one service area location.

Comtech EF Data, igersat Network Products Group Page8 of 80
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1.3 Features

The ROSS integrates storage capaddgation processingcontrol with flexible intefaces in a
small hardware unit that is docated with the mobile remote satellite statemuipment (below
decls) with connections to th€EomtechVipersat modem (e.g., CD¥70L) and the ACU.

1.3.1ROSS Client Interface
The ROSS client intémce is accessed using eithemotely Telne) or locally using Serial
connectios. The RS232 serial connection is always running the ROSS client application and

requires no login account. This is timaintenance and operations consoterface

&2

Hain Menu none tx disable|s

<Configuration>
<3tatus>
<Qperations»>

<About>

<Exit> |w»

1.3.2Storage Capacity

The ROSS offers generous roeolatile storage capacity that typically is not available in the
satellite modems. This capacity is used to store the largditeafebt print maps, shoreline
contour vector maps, exclusion areas, RF data (tindget information), multiple modem
configurations, and other admitrative information.

1.3.3Processing Power

The ROSS provides its own CPU and software to implement the satellitengoématures,
constantly monitoring vessel position data, satellite $iggrad management status in order to
determine if a satellite handoff is required. The ROSS CPU relieves the satellite modem from
having to perform the complex handoff task, thus eliminating any performance impact on the
modem.

Comtech EF Data, igersat Network Products Group Page9 of 80
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1.3.4Flexible Interface Platform

The ROSS offers a flexible hardware platform with standard interfaces, such as
10/100/1000BaseT, R&32, and USB. These interfaces facilitate integration with multiple
vendor equipment, such as antenna controllers, for mobility services.

1.3.5Event Log

The ROS providesa systenevent log The event log is a circular file capable of storing up to
511 events thatmay occur inthe normal course of operatioBach event is identified with an
even type/category and time stamgwhich is viewable andretrievable though theclient or
ROSSConfigurationEditor application. This file can be downloaded either locally or over the
air at any desirable intervals. Thkent user interface also provides a clear button to delete all
events refreshing the log file to knowaitst.

1.3.6Tracking Log

The ROSS provides @macking log file to comply with FCC part 25.221(c), as the ROSS unit

must keep a log of vessel position and transmission paraméte¥sTracking log isalso a

circular file capable of storing up 82766 entries o455 daydefore overwrites take placBach

entry istimedat 20 minute interval taking a tindédatesnapshot bthe vessels current location,
frequency, transmit st altisexpected thateawonk admiaistrat@ n d mo
will bulk download the tracking log fileon scheduled intervals as not to lose any recorded
history. The ROSS Configuration Editor application providesser interface tdownload the
reformattedracking logas a coma delimited text file. Additionally a small simpéenmand line

utility is available to automatically schedule file downloads assuming the vessal is
communications with the centnaanagemerntubfacility.

1.4 ROSS Specifications

The ROSS is a network appliance server designed for rack mounting as ashdatles (no
monitor, keyboard, or mouse). Utilizing a flash drive rather than a hard drive provides inherent
reliability. The following provides a list of system specifications that makeup the ROSS
hardware unit.

Server Components

CPUI Intel Celeron,  GHz 1x 100mm blower fan
Operating Systerm Linux 2.6.16.2(Light Weight Kernel)
RAM i 512 MB

Flash Drivei 1 GB DiskOn-Module (DOM)

ROSS A zezezezezezecececezezececeece IR = o
Comtech ROSS = 0 _0_0_0_0_0_0_6_60_0_0_0_0_0
G £ drusnaneanidt™™ Gowmoy

Front Chassis View

Comtech EF Data, igersat Network Products Group Pagel0 of 80
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Front Panel:

Buttons
e Power On/Off button
e System Reset button

LED Indicator Lamps

Power LED

Harddrive activity LED
2x Network activity LEDs
System Overheat LED

LCD Keypad Interface:

16x2 illuminated LCD display

Four navigation keys (up, down, left, right)
Cancel Key

Select/Enter Key

Rear Chassis View

Rear Panel Ports:
e 2x Network Interfacé Ethernet 10/100/1000 BaseT, NIC 1, left port only used
e 1x RS232i Fix Console, User Interface
e 2xUSBi Relmaging or Upgrades

Operating Environment (ROSS Systenn)
e Operating Temperatur82° to 104°F, (0 to 40°C)
e Non-Operating Temperature40° to 158°F, (-40to +70°C)
e Operating Humidity Range, 8 to 90% noondensing

Power Supply:
e AC Voltage, 100 240V, 60- 50Hz, 5Amp

Dimensions
e 1U Rack Mount

e Height 1.70 (43mm), Width 16.80 (427mm),

e Gross Weight 14lbs (6.4kg)
RoHS

D

>
=]
(nu L
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2.0 Installation Overview

This sectionprovides the steps necessary to install the ROSS unit as part of the remote terminal
equipnent in a Vipersat SOTM networlny additional noncompliant third party equipment is
not described in this document for clarity.

2.1 Installation Requirements

The document assumes that the ACU and all its supporting equipment have been installed and
configured. Installing

Hardware:
¢ ROSS Unit
e CDM-570L Satellite Modem
e Installed ACU (including all below & above deck equipment)

Software:

ROSS Configuration Etbr >v1.10.732

VLoad 3.423or later

Putty v0.60

ACU configuration application (depends on ACU vendor)

Documentation:
e ROSSUserGuide MN/13070
e CDM-570L Installation and Operation ManusiN/22125
¢ ACU Installation and Operation Manyal s e e v eartchumbeaiss f or

Other Items:
e Configuration for remote modem
e Accesgo VMS consolel used to configure Hub burst controllers

2.2 Unpacking and Inspection

Inspect the shipping container for any evidence of damage. If any damage is found, notify the
carrier in casa claim may have to be filed. This will only be necessary should the contents also
be found to be damaged.

Unpack the equipment from the container. Retain all shipping materials for future use, such as
for reshipment or RMA service.

Visually inspect the guipment for any possible damage incurred duringrsig.

Check the equipment against the packing list to ensure that the shipment is complete. Should any
items be found to be either missing on@daed, contact customer suppiartreport and record
before proceeding forward

Comtech EF Data, igersat Network Products Group Pagel?2 of 80
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2.3 Installing the ROSS Unit

The ROSS idelowdeck electronic equipment designiedmount flush in a standard -1f¥ch
equipment rack. Ensure that there is adequate clearance for ventilation, particularly on the top of
the unit. In racksystems where there is high heat dissipation, forcedoaling must be
provided by top or bottom mounted fans or blowers. Under no cstammoe should the highest
internal rack temperature be allowed to exca € O5°F).

Using a medium Phillips screwider, mount the ROSS in the designated rack space with four
rack screwsAlways handtightenor use a low torque power driver to sectirefront panel to
therackrails.

Note this is commercial grade manufactured equipment and it recommended that Gput A
power conditioningonline UPS) isprovided

2.4 ROSS Modem and ACU Connectivity

As shown in figure 1the ROSSunit, MODEM (CDM-570L is shown in this exampleand

ACU requires seeral connections for data and signdlke installation and configuration o

the ACU hardware is beyond the scope of t hi
documentation for more detailed information regarding ACU installation.

2.4.1Ethernet LAN Connections

ROSS and the MODEM (CDM70L shown in figure 1) communicated via TCP/IP over
Ethernet LAN. This is illustrated in figure 1, where the ROSS and MODEM are connected to an
Ethernet switch. If the ACU supports TCP/IP over Ethernet and ROSS supports TCP/IP for this
ACU, the ACU should also be connected to the LAN. Any host equipmeach, &s PCs, IP
phones, should also be connected to the switch.

2.4.2Modemto ACU/Antenna

The Tx input and Rx outpdF signals from the modemeed to be wired to abovkeck antenna
equipmemn such as LNB and BUC. In some cagdbg, Tx and RAF linesneed connded tothe
ACU. The ACU installation manual should be referenced for speaficlorinformation

2.4.3Modem Tx Mute and Rx Lock Signal

A majority of commercialACUs use theRx CarrierLock as partof the closed feedback system

in the satellite acquisition meeimism. In other words, the ACU will aifts antenna until the

modem locks onto its configured carri#ris also extremelymportant to correctly connect the

modem Transmitarrier mutingsignal from the modem to the ACUhis hardware control line

provides the overriding control to mute the transmit carrier over any other software logic. Tx and

Rx controls are shown iffigure 1and identified@ Ant enna HW CNTLO. Cons
modem manual and ACU installation instructions provided by the ACU vendorefarledl
instructions.

Comtech EF Data, igersat Network Products Group Pagel3 of 80
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In order to provision and configure ROSS, the check list is provided. The checklist assumes that
all the ACU hardware and wiring has been properly installed and configured.

Step
1.0

11

1.2

1.3

14

15

1.6

1.7

2.0

2.1

Description
Build Service Area Information

Orbital Position,

Tx Frequency

Tx Polarization

Bandwidth

Create Service Bounds (polygonal areds)
geomapping application maybe used to
layout the polygon and its coordinate point
saved to a KML KeyholeMarkup
Language) file.

Create Coordinated Areas (polygonal area
Coordinated Areas are optional.

Configure the CDM570L modem for
satellite service connectivity. Once
connectivity is established, take a snapshc
of the modem configuration filett) using
VLOAD. This txt file will later be imported
into each Service Area entry. Creatéxa .
file for every satellite thenodem will be
switched to.

Follow the instructions sectidghl. Open a
new ROSS configuration file and create th
Service Areas with the information
previously collected.

Save he configuration file. This will be
uploaded to ROSS.

Upload configuration file using ROSS
default IP address. If ROSS is not yet onlir
perform this operationsingstep 2.1.

Using Putty to access console interface
front panel LCD keypadconfigure the
appropriate IP address, subnet, and gatew
for the ROSS unifTest ROSS IP
connectivity by pingng it from another host
on the LAN, or logging into the ROSS clier
interface.

If not done yet, use the RCE to upload the
configuration file containing the Service

Comtech EF Data, igersat Network Products Group

SourcgDoc Sec.

Refer tosection3.2in this
document.

Contact Satellite provider/operator
for assigned frequency plan.

Contact Satellite provider or follow
instructions in sectiof.1.9

Contact Satellite provider or follow
instructions in sectioA.1.11

See VLOAD manual and/or CDM
570L Operation Manual.

Refer to sefton 6.1.6and6.1.7in
this document.

See sectio.2and6.1in this

document.

Section6.1, File->Save menu
command.
Section6.1.20

Refer to sectiod.1and4.1.2
Contact system administrator for I
address assignments

Section6.1.20
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Areas. Verify that the Services Area were
uploaded successfully by browsing the
Service Areas from the client interface or
keypad interface.

22 Configure the ACU type and configuration Section4.2.2
fields.
23 Test ACU status by inspect the ACU poll = Section4.3.7, 5.2
status from Operations menu.
2.4 Verify ACU connectivity by examining the Section4.3.2, 5.2
vessel position returned by ACU
2.5 Configure the IP address of the CEBMOL  Section4.2.3 5.1
modem that ROSS is controlling.
2.6 Verify Modem connectivity by examining  Section4.3.8 5.2
the modem poll sttus in operations menu.
2.7 Configure Default Shoreline value in Obtain this value from satellite
Operations menu. provider or frequency plan fno
regulatory agengysection4.2.7,
5.1.1
2.8 Test Manual Satellite Handoffs by using  Section4.4.4 5.3

Manual Handoff command from ROSS
client interface or front panel LCD interface

2.9 Save the current ROSS configuration into ' Sed¢ion 4.2.1
Active flash memory.

2.10 Reset ROS&nd verify correct functionality. Sedion 4.4.7

2.5.1ROSSSystemOverview

The ROSS server operates amadiationdevice between th€omtech Satellite Modem and
Antenna Control UnitACU) subsystem. Its primary e is to pollGlobal Positioning Satellite
coordinates GP9 information fromthe ACU, determine the current location and pusthe
appropriate command files setting new communications parameter§he ROSS unit
communicates tthemodemandACU on anetworkLAN interface connection using proprietary

IP protocols. Each uri# IP address is programmed into ROSS starting a poll process which
gathers location, status and current configurations.eésh units respond to the queried
messages the ROSS comparesréoeived information to set database files making decisions to
mute carrier, change service area or continue to operate without interrugtam the current
service area.

Service Areas arefundamentalto the overall operation of ROSS as they conteamtrol
information which isassociated to three separate database/configuration files. Each service area
is configured with ACU set controls and linkedadodem Parameter file which areService

Bound together through geographical operational fencingtfite element is th€oordination
AreaMaps which are shared bwll service areas. The overédincing pinding) is geographical
longitude/latitude coordinateombined to crda a closed polygon forming an operational area

or handoff boundary.
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Throughthe polling of GPScoordinategrom the ACU ROSS procegshundreds bchecksper
minute against theService AreaShoreline databasend ordinaed Areas. If anyone or all
represent a HIT, the ROSS initiates the proper action.

The ROSS server has fourasds that are processed during the course of initialization and
operation:

e Startupi Loading configuration and acquirimgjodem ACU communications
¢ Normali Normal operation mode assumes VMS connectivity in a service area
e Handoffi Detected transition toext service area
o Parked No service area coverage configured
Startup

Startupis the first state the ROSS enters when the unit is powered or rebooted. During the startup
phase, the unit boots up the Linux OS, after system initialization the ROSS server
automatically started by a watchdog script. This script is called from the OS and continually
monitors the ROSS running process. If the watchdog script fails process check, the ROSS
process will be kick started within 10 seconds. Boot time for ROS&rsisr approximately ~5
seconds, as a complete cold start of the unit is ~25 seconds.

As the ROSS application is started the process loads configuration files, initializes internal
modules, and establishes communication with the modem and ACU. ROSSnsthis mode

until all devices are put into a known state by checking current location. If the current location
matches set service ID in the modem, no change is made dropping into normal operations.

If the check returns a difference and new servica @eavailable the ROSS will initiate a
handoff sending configuration files to modem and ACU for processing of the next operational
location.

Normal

This state is the dall systems are goo operat
becausehe vessel location matches a service area in the service bouBdtglite Location
Identification Protocol $LIP) messages and other management data is exchanged with hub
VMS, such as ROSS registration commands, modem status, and command messageg. Track

Log entries are recorded in normal mode, and all other modes.

The transmission can be inhibited in Normal mode by:
a. ACU block signal is sent to the modem due to hazardous threshold (blockage limits).
b. Coordinated Area designates as no transmit zone
c. Vessel is inside a uncoordinated baseline (20@krset value, 0 = nonshoreline hit)
d. Carrier Inhibit, loss of hub carrier transmission, (receive data lock)
e. Modem or ACU no poll response timeout failure (~153€eTlEK message initiated
f. Additionally the mode will mute transmit in the absences of TEK messages
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Satellite Handoff Process
If the handoff stateletectsa transition point (new service area), Hamdoff function drives
following processes:

1. Disable Transmit TEK messageidabling modulator outpytower

2. Retrieve the nevBervice Area information

3. Send the command to ACU to point antenna to new sat@ltatal Position
Frequency & Bandwidth

4. PuslesanewModem nfigurationParametefile into modem

5. The modem will actively update all new paramegtissuing a firm reset (quick

update)

Enable Transmit TEK message enabling modulator output power

Enter Normal operating state wag for modem to receiveeansmit grant message

from the hub

N o

Note during this process the ROSS may send a TEK messagagoatiler before the antenna
has completed its tracking. In this state the ROSS relies on theiheddransmit mute control
line from the antenna controlldo the modem

3.1 ROSS Message& Data
3.1.1 Transmit Enable Keep-alive (TEK) Message

This TEK messages implemented as a watchdog process in the modem and is monitored for
transmit control change or abserstatus.If the modemdetects the (absence) logsBomessages
(~15sec)the modem will failpoll receptiontiming outdisabling modulator transmit.Hé ROSS
continuously sends TEK messagas 5 second interval® the modem to reset the transmit
enable watchdog countdown timer. If the watchdog is not reset with a TEK message within a
specified interval, the modem will mute its transmitter until a T&keceived again.

3.1.2 ACU Commands

ACU commandgypically use a proprietary message format. These commands are sbat to
ACU to reposition the antenna to new coordinates. ROSS sends Orbital Position, Frequency and
bandwidth to antenna control commandingoitrésume tracking to new satellite location. The
ACU process the orbital position into Azimuth and Elevation watsulatedhrough the current

GPS coordinates. The frequency and bandwidth focuses the signal track algorithms on a specific
carrier typicaly the new service areas hub TDM car@owing the antenna signal processor to
peak on identified carrier

3.1.3 Modem Configuration File
This is a standard modem parameter file that is currently used by all Vipersat enabled Comtech

modems, such as the @B570, CDD564. It is a text file and its format is proprietary. This file
contains configuration parameters that allow the modem to establish communications with a
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specific satellite. In other words, each modem configuration file is created for a spatfiite

and hub ground statioand contains all possible parameters values for the base modem and IP
router interface cardlhe ServiceArea database associates this modem configuration file with a
specific satellite and hubetwork The file transferusesthe Comtech proprietarytreamload

protocol for ROSS to push a new configuration updates. Upon complete reception the modem
stores and processes the new changes issuing a firm reset to initialize the new changes. The new
updates are accomplished withoeboots minimizing the transitioning time.

Critical parameter categories include:

e RF properties such Tx and Rx home state frequencies, FEC rate, modulation, data rates,
and baseline transmit power.

STDMA burst map configuration

Route table configurefibr specific network topology if required

QoS rules for setting unique priorities and bandwidth

ODU transmission parameter sets

Modem Parameteisxcludedby ROSS:
e |P Address Modem IP communication address remains static
e Network Node IDi Defines uniqudlow ID assigned by controlling VMS

Modem Parameters Repladegd ROSS
e Satellite IDT derived by ROSS per service area

Exclusions and Replacements are necessary in providing seamless association between user
unknown values and possible unwanted oveesriAll the configurations for the modem are
stored in a single directory and are associated to its service area by sequential numbered file
naming convention.
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3.2 Service Area Description

The ServiceArea(SA) is a container includingll of the criticalelements necessary to calculate

coordinatél areasdetermine operati@h or nonroperational areas pushing updates and controls

to associatedransmission equipmenthe perimetercontrolwithin the SAis the Service Bourd
(SB) which is a multipointpolygon fencesetting the satellitéransmission beam area borders

There are also Coordinated Area Maps (CAM) that if required can set transmit carrier zones

whereby the vessels transmit carrier is controlled to either enable or disable wébke th
boundares ROSScan store hundreds of theService Areas that define the operatoagameters
for eachsatelliteandor ground lased equipment that the vessel requii@snormal operation
within any givengeographical locatian

Each unique SA igreated omaintined usingthe ROSS Configuration EditqRCE) The
editor consolidates database elers@mb a single structure which downloaded ouploadedo
the ROSSThe ROSSincorporates dile mangerthat labels each fileelementthrough logical
renaning appeming eachfile with a sequentiahumber groupinghemall into a SA Example
SA, the ACU command information sets the baskerencewith modem configuration fiks),
SB(s) which are themrouped togethewith a unique numbeiThe SA number is irrelevart the
user as its assigned athe time ofreception during uploads to ROSBe number assignment is
only relevant to ROSS a&®ntainergrouped database information.

The SA exampldigure 2 depicts the structure dfvo separat&SA binding listelementgogether
into adistinctarea.This grouping is shown with only one §i&r SAandt wo s har ed
however multiple SBO0s cConfigubngS A Gssddsailoed in muclo
more detail in the Configuration section of this manual.

Service Area 1 ‘ g Service Area 2

Set Satellite Orbital Position

|
(Set Tracking Transmit Frequency )

Set Tracking Bandwidth

(Set Base Modem All Parameters )

Set Satellite Orbital Position

(Set Tracking Transmit Frequency )

Set Tracking Bandwidth

(Set Base Modem All Parameters )
\
(Set IP Option Card All Parameters )

(Set IP Option Card All Parameters )

; i
~ | ¢ 5
/ | ntéfnationahDaté/Lli X Coordinated Areas
[ can override Service

| o |yan Area
Tropic-of-Cancer

N10*

\
g o l
> —Equator
N \
\ 1 $10°
S0

o Tropic-oflSapiicor

Figure2: Service Ared€example
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3.3 Modem Interaction with ROSS

The Vessel equipment must bond together blending a mix of independent processes forming a
partnership of exchanged information and controls. This unique partnershds budohesive

system even though all run independent process. Each component has startup, normal and idle
modes of operation but still mesh together in timed acknowledged sequences.

The follow functional lists only describe the two Comtech units omittiveg antenna control
system for lack of function detail. Each list is a sbgpstep description on the basic processes
and how they interact forming the system functionality. This section describes what different
type of sequencing happens between coliiteot initializations.

3.3.1Modem Initialization

The modem plays a key role in the communications chain as it must perform quickly through the
active transformation of pushed configurations file from ROSS. The modem has two different
modes of processing wigurations files, one at boot time the other at run time. Each process
deferrers in sequence based on the initialization execution point.

Previously described the ROSS unit also has two types of execution points requiring long and
short initializations however during the operational mode the ROSS unit pushes configuration
files to the modem which must be timed correctly for proper execution. During cold boot
(applied input power) all system components will typically complete initialization at different
times presenting a possible problem if the mediator (ROSS) pushed information too soon. ROSS
must wait for valid responses before sending controls or configurations prematurely resulting in
lost information. This validation before send eliminates repetiirocessing streamlining the
initialization sequence.

ModemCold Boot

1. The Comtech modenstores two boot images, one is for the base modem processes and
the other is the IP Interface module (router). On power up both are loaded sinugtgneo
with base modem monitoring thot stateof the IP interface. The IP Interface module
boots the OS readinthe FLASH parameter configuration file while the base modem
readsits last state values from NVRAM.

2. The Base modem first loads last staterédd parameterg/hich could have TX enabled
howeverthe transmit enable is held muted through a hardware control line from the IP
interface moduleuntil it completes its boot check before releasifdnis prevents
premature transmission until the IP Interé has bootedand finished rendering
configuredstates

3. Once the IP Interface has finished booting it reads a stored parameter file from FLASH
sending two base modem configuration index scripts, Modem Group Configuration
(MGC) and Outdoor Group Configuran (OGC). These two loads contain the complete
IDU/ODU configuration sets.

4. Nextthe IP Interface loads Home State (subset of transmission values) parameters from
FLASH releasing the hardware mute signal
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8.
9. The modem is now at home state waiting for TEK enable and hub grant to transmit
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Last the modem looks fatemodulator lock fobwing TEK enable andyrant to burst
transmit from hub STDMA controller.

During the modem boot cycle ROSS is in the background trying to query the modem for
last set Satellite ID (service area). Once ROSS receives a valid response containing the
SAT_ID_NUMBER, a compare is applied to current location determining if a
configuration update is required.

If polled SAT_ID_NUMBER matches current location no change is necessary. If
different a new configuration file is push updating all communications parameters.

The TEK message now commences setting the transmit flag to enable mode.

message.

10. Special power controls can be applied to assure connectivity to the hub station during the

burst entry cycleSee STDMA Power Hunt.

11. After TX enableand burst granthe remote modem sends a request for registration to the

managing VMS. It must receive acknowledgment before transitioning through IP routing
table changes and dynamic switchingd®CPC mode. During this process all customer
data traffic is blocked and only allowing management traffic to pass. This prevents
possible customer switching requests from being lost during registration processing.

Note during the modem query tROSS server is also polling the ACU for location status.

If the ACU has failed to respond during this initial sequence, ROSS will enter Parked
mode waiting for valid responses before changing statesn during this procesghe
antennas tracking maybe iiting transmit until signal lock is established.

3.3.2 Modem Hot Initialization

All the same valid polling rules apply during hot initialization processing and are assumed to be
valid in the next sequencing.

1.

During normal mode the modem operates underdgtrd Vipersat control with only one
difference, the ROSS governs the transmit state. All standard dynamic switching, power
controls and communication recoveries apply.

If the vessel transitions into a new SA the ROSS server process the handoff seguence
describe previously. However the modem is now in an operational state with all current
set value enabled.

As the ROSS unit processes handoff mode it pushes the new configuration file to the
modem via &JDP Steamload protocol.

The modem receives thddiand checks the integrity before copying to FLASH and
processing.

The processing of the parameter file is accomplished on the fly inhibiting transmit before
execution. As the filgparameters are processed throtighinternalmenu engine each
value is madified/copied over. Once complete the Streamload process performs a firm
boot (execution time is in the ms) initializing all new values.

The modem is now at home state waiting for TEK enable and hub grant to transmit
message.
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7. Special power controls car lapplied to assure connectivity to the hub station during the
burst entry cycleSee STDMA Power Hunt.

8. After TX enable and hub grant to transmit the modem sends a request for registration to
the managing VMS. It must receive acknowledgment beforesitraming through IP
routing table changes and dynamic switching to dSCPC mode. During this process all
customer data traffic is blocked and only allowing management traffic to pass. This
prevents possible customer switching requests from being dropped) degistration
processing.

Note during the modem query the ROSS server is also polling the ACU for lcradion
status. If the ACU has failed to respond during this initial sequence, ROSS will enter
Parked mode waiting for valid responses before changiatesAlsoduring this process

the ACUmaybe inhibiting transmit until signal lock is established.

3.3.3 Transmit Power Controls
STDMA Power Hunt

Summary

The STDMA default power value is a possible problem as remotes with incorrect or impaired
transmissias cannot close their return links during service area entry mode. By adding a power
hunt algorithm with limits will provide burst link closure reliability.

The STDMA Power Hunt (SPH) function has a maximum power limit of 3dB greater than initial
default base valueThis valuecycles during burst transmission increasing or decreasing power
until it receives a reply from its managing STDMA controller. This is accomplished through
burst map acquisition acknowledgement flag. Throughout the process the mgithoeémain at

base or modified set power value until commanded otherwise or manual operator intervention.
Once in SCPC mode and DPC enabled, the value is over written by DPC and servos to targeted
set Eb/No value. Any revert from SCPC to STDMA will redast set DPC value as power delta
offset over default sgioint. Reboot or forced revert will cause the unit to cédleiemporaryset

power value.

Implementation

The hub and remote units both provide a role in SPH which allows the remote modulator to
increase its base configuration (Home State) power setting to a maximum of 3dB from initial set
point if link reception is incorrect or impaired. The FBBDMA burst mapcontains dlag which

is used separately by each remote in the group. This flagatedidf either their burst ACK
message was missed or received at the hub. When the hub STDMA controller receives a valid
burst ACK from the remote it sets the flag for the corresponding remote in the next burst map
indicating completed transmission.

Thee are two counters initialized in the remot
received ACKOS.
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During burstmap reception the remote reads the ACK flag and either increments or resets
missed ACK counter. The missed counter is initialized swdked when the first or next
message received has the flag set to zero 006
the power value by 3dB. The second counter i ¢
the count must receive 5conseacuve good ACKOGs before resetting

Once reset the power hunt stops and the value is retained and put into a variable called DPC
Delta.

There are three separate stored power components, Baseline Power, DPC Delta, and SOTM
Offset.Note SO'M Offsetis a reserved variable for future use.

Baseline Power is either Home State default power value which is applied at initialization, CLI
force home state or VMS force reverts or the last value received from VMS. The baseline power
value is basedn link budget calculations whighay besubject to error in SOTM environments.

DPC Delta is a shared value between SPH and DPC. SPH applies its offsets during STDMA
mode only while DPC adjustments are made in SCPC only due to environmental conditions
unknownbudget calculationgocean coverage errorahd also traveling through power variances
within a satellite beam. These two power offsets share this variable with onéxogionDPC

can overwrite the SPH value.

Operational Conditions

A When enabhig SPH it is only available in STDMA. Switching to SCPC disables this
function allowing DPQo modify independently. However, the SPH value remains stored in
DPC delta variable unless over written.

A Once set the delta value remains effective throughoutlsing states, SCPC or STDMA
unless overwritten by DPC.
A The current SPH gets stored in the DPC delta variable for use in SCPC mode and STDMA
during reverts (Home State). It is cleared during a force revert, either from VMS or CLI.
A There aretwocountems)yi ssed ACK and other is received A
A SPHpower value is a toggle (added or subtracted) 3dB value after 10 cycles (burst maps) of
mi ssed ACKOSs.
A The missed ACK counter is cleared after rece

Boot & Initialization (burst transmission succeed)

1. The default Home State power value is applied to the base modem modulator-op.boot

2. After transmission granburst map received the remote bursts to corresponding STDMA
controller with ACK + Registration request message.

3. If hub reception is NOT impaired and transmission acquisition is completed the burst
controller sets the missed ACK flag to 0616

4. No power adjustment is required. ASPH wvalu

5. VMS respondgo registration request sending registration configuration to remote.
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Boot & Initialization: (burst transmission failure)
1. The default Home State power value is applied to the base modem modulator-op.boot
2. After transmission granpburst map received ¢hremote bursts to corresponding STDMA
controller with ACK + Registration request message.

3. If hub reception was impaired and transmission acquisition failed the burst controller sets
the missed ACK flag to 0006 i ndtiaggaiditionng t o ¢

4. Power adjustment is required.

5. Remote missed ACIounter ignitialized waiting next burst map and flag set value.

6.1 f count reaches 10 (burst maps) missed AC

7. If next burst map indicates receivedCK, the missed ACK counter holds count until 5
consecutive receive counts.

8. After 5 consecutive receive counts the missed counter is reset and the power value is

stored in DPC Delta variable.
9. VMS responds to registration request sending registrationgeoation and forced revert
to remote. The forced revert sends an absolute VMS home state power value to remote.
10.The remote reads the VMS power value and applies the SPH value updating the
modulators power setting.
11. Any subsequent VMS power changes are firediiby DPCvalue.

Note all stated power process assumes receive transmission from the hub TDM is good.
4.1 ROSS Client Interface

The ROSS client interface is accessed using either Telrg#ra@l connectios through an open
source application, PuttyThe RS232 serial connection is always running the ROSS client
application and requires no login account. Tégsial interface is usedor local maintenance
configurationmanagemerguch asesettingogin passwordor unit IP address.

&

Hain Menu none tx disable|s

<Configuration>
<Statusxr
<Operations>

<hbout>

<Exit> |w

The ROSS clieninterface isaccessed bfputty,an open sourc@/indowsapplication Putty isa
Win32 Telnet clientonfigurable foritherserial or LAN IP communications.
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4.1.1Connecting To ROSS vieSerial Interface

This connectionis the initial interface that provides op&ccount access reguaig no login
passwordo establish communications to the main menu systémough this interface allows
the installer or operator to setup the basic communications paranmeetgnsnit IP address,
subnet mask and gateway addrdssfakso the backdoor interface if in the event the login
password was forgotten masettingof the network IP address required

R PuTTY Configuration
Category:
=I- Session Basic options for your PUTTY session
Logging Specify the destination you want to connect to
=1 Terminal Seriall Speed
Keyboard erial line pee
Bl COM1 115200
Features Connection type:
=1 Windaw O PRaw O Telnet O Rlogin O 55H (&) Serial
2
PRESIance Load, save or delete a stored session
Behaviour
Translation Saved Sessions
Selection ROS5-Serial
Colours -
Diefault Settings -
=I- Connection ROS5-Senal m
Data ROSS-Tehet Gave
Do
Rlogin
+-55H
Serial Cloze window on exit:
O Always (O Never (%) Only on clean exit
(oo )G

Upon initial configuration(out of box)all parameters are set to factory values initializing only
minimal settings fobasic boot operations. t d@nly necessary at this point to sesubset of
communication parameters as the full configuration is handled by a separate Comtech
applicationrn ROSS Configuration Editoro

1. Connect a R232, DB9F-F crossover cable between R@d ROSS serial interface
connections.

e T ]
W) e ene e o
"mimmnes— g ROSS

Figure 3: Serial connection to access ROSS client interface
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2. Apply input AC power to ROSS and push the front panel power button to boot ROSS.
Boot up requires approximately 25 seconds.

3. On the PC launch the Putty application clickingtlbadesktop ICON or from sourced
directory location.

&

PuEEy

4. Configure communications for serial, COM1 or available port# and port speed of
115200.

5. Click Open button to establish communications.

6. It will be necasary to refresh the window display text, select F12 on the PC keyboard.

4.1.2Connecting to ROSS via LAN (Telnet) Connection

This connection interfade used fotocal LAN or remote contrabver the satellite
communications link. It operates using the samigyRypplication with a different setup
configuration. It is possible to establish local communications without initially configuring the
network interface IP address in the event that a serial cable is not available.

Each ROSS unituses afactory defaultIP address and maski1 92 . 168 . ®Hed . 3/ 2 4
configuring ROSS with its default IP address, any host IP address musinfigured to be
within the192.168.254.0 subnet

Note t extremely important to ensure thtite correct IP address is assignedn incorrect
address may cause the ROSS unit to be unreachable from a remote host

1. Connect the CAT5 cables as shown below, note if an Ethernet switch is not available
use a crossover LAN cable between ROSS and PC.

Figure 4: Ethemet LAN connection to ROSS client interface
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2. Apply input AC power to ROSS and push the front panel power button to boot ROSS.

Boot up requires approximatedp seconds.

3. Next on the PC configure network communication to operate within ROSS IP subnet
address range. Segour Windows operators guide for settings of network properties.
4. On the PC launch the Putty application clickingtieedesktop ICON or from sourced

directory location.

Configure the Putty settings to match the RO&Sault IP addressor networked

configured.

5. Click Open button to establish communications a t

and def aul t

password
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BR PuTTY Configuration / Enter default
o i192.168.
=1 Seszion Basic options for pour PUTTY & network aSS'gned
T Loglglng Specily the destination you war P add ress
srmna Host Mame [or IP add)
Keyboard
Eel 192.168.254.3 23
Features Connection type:
= Windaw O PRaw () Tehet O Rlogin O55H O Serial
A
pResrance Load, save or delete a stored session
Behaviour
Trarslation Saved Sessions
Selection ROSS-Telhet
Colours -
Default Setings
= Connection ROS5-Serisl
Data ROSS-Telnet Save
pee
Rlogin —P
+- 55H
Serial Cloze window aon exit
O Always O Mever (5 Orly on clean exit
oo e

as

verify that the

the 1|1 og
fiComt ech
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Under Connection,

Return key sends
setting is unchecked

pr ompt
r set































































































































































