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The Live Training Transformation (LT2) is a strategy that utilizes product line engineering development concepts and principals to guide the acquisition of the family of live training programs under the purview of the U.S. Army Program Executive Office (PEO) for Simulation Training and Instrumentation (STRI), Project Manager Training Devices (PM TRADE). 
The LT2 strategy addresses a set of Army programs as a Family of Training Systems (FTS) documented in the Live Training Transformation Family of Training Systems (LT2-FTS) Initial Capability Document.  The LT2 produce line concept focuses the requirements of all live domain training systems, with the objective to maximize component reuse, reduce fielding time, minimize programmatic costs, and enhance training benefits afforded to the soldier.  This document is one of the standard documents within LT2 to support the standardization and interoperability of live training systems. 
The LT2 strategy supports a family of compatible, live environment, engagement simulation and communication capabilities that replicate weapon effects of line of sight (LOS) and non-line of sight (NLOS) combat weapon systems in the conduct of Army training and testing.
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This document consolidates the Interface Control Documents (ICD) previously used to detail the interface between Tactical Engagement Simulation Systems (TESS) and Instrumentation Systems.
The ICDs consolidated here include:
· RCS ICD 290065 – Interface Control Document for the Interfaces between the Range Communication System (RCS) Range Data Measurement Subsystem (RDMS) Data Communication Interface Unit (DCIU) and Four Tactical Engagement Simulation Systems (TESS) for the National Training Center
· CTC ICD 706014F – Interface Control Document (ICD) for the Data Communications Interface (DCI) to Detection Device (DD) Interface Design for the Combat Training Centers (CTC) Instrumentation Systems (IS) Range Data Measurement Subsystem (RDMS) Upgrade
· I-HITS-ICD-001 – Interface Control Document (ICD) for the Initial Homestation Instrumentation Training System (I-HITS) Instrumentation Unit to the (MILES) 2000 Tactical Engagement Simulator (TES) Harness
This document uses the term “Instrumentation System” (IS) to refer to devices which provide the interface between the Range Data Measurement System (RDMS) and Tactical Engagement Simulation Systems (TESS) which conform to this standard.  This document describes all aspects of the IS-TESS interface including physical and electrical interfaces, standardized connectors, and power on sequence and communication protocols. 

[bookmark: _Toc286762841][bookmark: _Toc295727900]Figure 1 - IS-TESS Standard Context Diagram
This standard supports development of the LT2 product line – a family of compatible and interoperable systems and devices that support live training and testing.  Product Line specifications leverage this standard by referencing the standard and identifying the specific features, parameter values and messages that the product must support.  This standard will also enable possible integration with other Army Training Aids, Devices, Simulators and Simulations (TADSS).
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The LT2 Interface Standards specify the protocols and messages used for the interfaces between subsystems and devices in live training implementations.  The LT2 Interface Standards include a general overview standard that identifies the interfaces and provides general requirements, and individual standards for the specific interfaces.
This document and the Live Player Area Network Standard PRF-PT-00549 V1.0 are the interface standards for instrumentation.  This document specifies the physical and functional characteristics and messages used to communicate between live training player instrumentation and TESS devices.
As shown in Figure 2, additional documents define and support development of a family of interoperating live training products.  These documents support the fielding of live force-on-force and force-on-target training systems with virtual and constructive simulations.  
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These standards support the development of LT2 Components which can be integrated with product-specific software and drivers to create products that meet the LT2 Product Specifications.
Mail comments, suggestions, or questions to PEOSTRI, Attn: APM TRADE LT2 Strategy, 12350 Research Parkway Orlando, FL 32826.
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This document is intended for inclusion on Project Manager Training Devices (PM TRADE This document encompasses and drives PM TRADE Products with regards to the interface between Tactical Engagement Simulation Systems (TESS) and Instrumentation Systems (IS). This document is part of the overall LT2 Product-line standardization effort.
This document is intended for inclusion on U.S. Army contracts that support live training. This standard is approved for use by the Department of the Army and is available for use by all Departments and Agencies of the Department of Defense within the distribution limitations noted at the bottom of the cover. This is one document in a set of Standards, Component Agreements, and Specifications that define the PM-TRADE systems for live force-on-force and force-on- target training (See Figure 2).
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Unless otherwise noted herein, in the event of a conflict between the text of this document and the references cited herein, the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.
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Copies of these documents are available online at www.lt2portal.org  or by request from 
PEO STRI
12350 Research Parkway
Orlando, FL 32826-3275
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	RCS ICD 290065
	Interface Control Document for the Interfaces Between the Range Communication System (RCS) Range Data Measurement Subsystem (RDMS) Data Communication Interface Unit (DCIU) and  Four Tactical Engagement Simulation Systems (TESS) for the National Training Center-Instrumentation System (NTC‑IS)

	CTC ICD 706014F
	Interface Control Document (ICD) for the Data Communications Interface (DCI) to Detection Device (DD) Interface Design for the Combat Training Centers (CTC) Instrumentation Systems (IS) Range Data Measurement Subsystem (RDMS) Upgrade

	I-HITS-ICD-001 Rev B
	Interface Control Document (ICD) for the Initial Homestation Instrumentation Training System (I-HITS) Instrumentation Unit to the (MILES) 2000 Tactical Engagement Simulator (TES) Harness

	ICD200426C
	Interface Control Document for the Independent Target System

	ICD200428A
	Interface Control Document for the Wireless Independent Target System

	MILES IWS SPECIFICATION 25 May 2005 Rev A
	Performance Specification for the Multiple Integrated Laser Engagement System (MILES) Individual Weapon Systems (IWS)

	ICD-3357-01A
	Interface Control Document (ICD) for the Training Data Interface Between the MILES 2000 Tactical Engagement Simulators and the Instrumentation Unit


[bookmark: _Toc288473256][bookmark: _Toc295727229]Standards
	PRF-PT-00549
	Live Player Area Network (PAN)  Standard

	MIL‑STD‑348A
	Radio Frequency Connector Interfaces for:
MIL‑C‑3643, MIL‑C‑3650, MIL‑C‑3655, MIL‑C‑25516, MIL‑C‑26637, MIL‑C‑39012, MIL‑C‑49142, MIL‑A‑55339, and MIL‑C‑83517

	MIL‑STD‑461C
	Electromagnetic Emission and Susceptibility Requirements for the Control of Electromagnetic Interference
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The following documents of the exact issue shown form a part of this design to the extent specified herein. In the event of a conflict between the documents referenced herein and the contents of this specification, the contents of this specification shall be considered a superseding requirement.
[bookmark: _Toc286669909][bookmark: _Toc288473258][bookmark: _Toc295727231]Specifications
None.
[bookmark: _Toc286669911][bookmark: _Toc288473259][bookmark: _Toc295727232]Other Publications
	EIA-232-C
	Interface Between Data Terminal Equipment and Data Communication Equipment Employing Serial Binary Data Interchange, August 1969

	EIA-232-D
	Interface Between Data Terminal Equipment and Data Communication Equipment Employing Serial Binary Data Interchange

	ICD-GPS-200, Rev. B
	NAVSTAR GPS Space Segment/Navigation User Interfaces, November 30, 1987; Rockwell International Corporation

	R7264
	MX7200 Series Differential GPS Receiver User’s Guide and Technical Reference Manual, June, 1993; Magnavox Advanced Products and Systems Company

	RTCM 134-89/SC 104, 68,  Version 2.0
	Radio Technical Commission for Maritime Service (RTCM) Recommended Standards for Differential NAVSTAR GPS Service, January 1, 1990; Radio Technical Commission for Maritime Commission
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[bookmark: _Toc288473261][bookmark: _Toc295727234]Overview
To support backwards compatibility wherever practical, this Standard defines two levels of conformity for devices following this Standard.
The first level is the basic level which requires that the TESS or IS conforms to the RCS ICD 290065.  Systems that currently conform to RCS ICD 290065 should already meet this basic level.
The second level requires that the TESS or IS conforms to all interfaces described in this document that apply to the individual system.  This includes electrical, mechanical, message protocols, message formats and usage, and the standardized connectors defined as part of this standard.  Specifically, the second conformity level requires that the IS or TESS device:
· Conform to the standard mechanical connector established in this document based on TESS type (Aircraft/SMODIM, Man-Worn and Vehicle) identified in §3.4, and
· Conform to the assigned message format and usage based on TESS type (Aircraft/SMODIM, Man-Worn and Vehicle) defined in §4.0 and §5.0.
New Indirect Fire (IF) messages are defined in §6.0 for both vehicle and dismount configurations.  Included in these new IF messages is a new mechanism for delivering vendor-defined IF payload messages.  Such payload messages may be defined by vendors in the future and have no conformity requirement.
§12.1 contains definitions frequently used throughout this document.
[bookmark: _Toc286669915][bookmark: _Toc286671796][bookmark: _Toc286673677][bookmark: _Toc286669421][bookmark: _Toc286742594][bookmark: _Toc286762384][bookmark: _Toc286823615][bookmark: _Toc286824910][bookmark: _Toc286825140][bookmark: _Toc286829852][bookmark: _Toc288473262][bookmark: _Toc295727235]Applicable TESS Devices
The following TESS devices are known to currently conform to one or all of the three ICDs used to create this IS-TESS Standard (see §1.1).  Current and future versions of these TESS devices, in addition to any other TESS devices that interface with the IS, must comply with this IS-TESS Standard. 
[bookmark: _Toc288473263][bookmark: _Toc295727236]Smart On-Board Data Interface Module (SMODIM) (Production)
The Smart On-board Data Interface Module (SMODIM) is the primary component of the Inter-Coastal Electronics (ICE) developed instrumented training systems. The SMODIM has a built-in GPS receiver, a telemetry radio, a data recorder, MIL-STD-1553 multiplexing bus processors, and a power supply. In airborne applications, the SMODIM is mounted and integrated with the aircraft to monitor the existing MIL-STD-1553 buses and various sensors. For ground applications, the SMODIM is mounted on the ground system and integrates with their weapon systems. The SMODIM provides player-to-player and Range Operations Center (ROC)-to-player communications, decentralized engagement adjudication, and Real Time Casualty Assessment (RTCA).
[bookmark: _Toc288473264][bookmark: _Toc295727237]Vehicle Control Unit (VCU)
The VCU-IS interface is an integral two-way digital data link supported by the RS-232D protocol.  This interface transmits real-time TESS control data from the IS to the TESS via ISVCU serial link, and receives TESS event and status data at the IS via VCUIS serial link.  Messages passed from the IS to the VCU contain initialization data, Non-Line of Sight (NLOS) data, and operational commands.  Messages passed from VCU to the IS contain TESS event and status data. 
[bookmark: _Toc288473265][bookmark: _Toc295727238]Instrumentable Weapon System (IWS)
The Multiple Integrated Laser Engagement System (MILES)-IWS includes the Small Arms Transmitter (SAT), Man-Worn, Training Data Transfer Device (TDTD), Dry Fire Trigger (DFT) and Transit Case (TC). The Man-Worn consists of the Harness and Halo subsystems.  The MILES IWS provides real-time casualty effects necessary for tactical engagement training in direct-fire, force-on-force training scenarios and instrumented training scenarios.  It replaces basic MILES currently fielded.  The MILES-IWS provides an instrumentation interface for CTCs and Homestation Instrumentation Training System (HITS).
[bookmark: _Toc288473266][bookmark: _Toc295727239]Independent Target System/Wireless Independent Target System (ITS/WITS)
These systems provide real-time casualty effects necessary for tactical engagement training in Direct Fire force on force training scenarios and instrumented training scenarios. The MILES Strobe Module currently interfaces through the ITS/WITS Power Module’s J2, J3, and J4 connectors with the Joint Multinational Readiness Center (JMRC) / Joint Readiness Training Center (JRTC) DCI IAW document, with the NTC IS IAW document, or with the MILES DIFCUE or MGSS IAW Document .  Reference Interface Control Document (ICD) for Independent Target System (ITS) and WITS for Connector pin-outs.  (Document references are in §2.1)
[bookmark: _Toc288473267][bookmark: _Toc295727240]Live Tactical Engagement System (L-TESS)
L-TESS is a family of compatible, live-environment, engagement capabilities that replicate weapon effects of combat systems in the conduct of collective training and testing.  L-TESS will employ NLOS capability during live training exercises and will be capable of interfacing with the Interim Range Solution network, Homestation Instrumentation Training System (HITS) and I-MILES (for direct fire).  L-TESS will also provide Forward Observer visualization capabilities.
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The IS-TESS interface is an integral two-way digital data link that conforms to the RS-232D protocol.  This interface transmits real-time TESS control data from the IS to the TESS via ISTESS serial link, and receives TESS event and status data at the IS via TESSIS serial link.  Messages passed from the IS to the TESS contain initialization data and operational commands.  Messages passed from TESS to the IS contain TESS event and status data.  Messages passed from SMODIM to the IS contain SMODIM event and status data as well as position/location reports from the SMODIM’s GPS receiver.  
The SMODIM provides power to the IS on the SMODIM – IS interface from the SMODIM’s power conditioner. The vehicle TESS provides power to the IS on the TESS - IS interface from the vehicle's power conditioner.  The characteristics of the power supplied by both the SMODIM and vehicle TESS are described below in Table 1.
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	Characteristic
	Description

	Maximum Voltage (no load)
	+15.00 VDC

	Minimum Voltage
	+11.00 VDC

	Maximum Ripple and Spikes
	100 mV Peak-to-Peak

	Maximum Voltage Rise Time
	5.0 milliseconds (does not include switch or battery contact bounce) operating into a 10 Ohm load.

	Maximum Output Current
	Limited by 1.5 Amp slow blow fuse.
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As part of the overall interface standardization, this Standard specifies the physical cable end connector interfaces for Man-Worn, Vehicle, and Aircraft/SMODIM, however the standard does not define the connector to the Instrumentation System so as to not limit which systems may be used by a vendor.  The TESS connectors are as follows. 
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The standard vehicle connector is the Amphenol MS3126P12-10P.  This will connect to the J5 port on the Vehicle TESS.  
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	Pin
	Signal
	Type
	Function

	K
	Power
	+11 to +15 VDC
	Power from the conditioned power supply in the Vehicle TESS.  This power is only present when platform power is present, unless the Vehicle TESS is connected to a backup battery to provide power in the event platform power is not present.

	E
	Power Return
	RTN
	The Vehicle TESS power supply return.  In the Vehicle TESS configuration, this signal also acts as Signal Return for the RS-232D.  The two signals are tied together within the IS circuitry.

	D
	Vehicle TESS – IS (RS-232)
	RS-232D
	Used by the Vehicle TESS & IS for 9600 Baud transmission of data from the Vehicle TESS to the IS

	C
	IS – Vehicle TESS (RS-232)
	RS-232D
	Used by the Vehicle TESS & IS for 9600 Baud transmission of data from the IS to the Vehicle TESS

	J
	Monitor Line
	Not used
	N/A

	M
	GPS 1 PPS
	Not used
	N/A
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The standard Man-Worn connector is the Lemo PHG.0B.305.CLLD42Z Male connector.  The connector will connect to a Lemo FGG.0B.305.CLAD42Z Female connector on a Man-Worn Vest.
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	Pin
	Signal
	Type
	Function

	A(1)
	Power
	+5 to +15 VDC
	Power from the commercial variant of the Land Warrior Battery Pack. 

	B(2)
	Power Return
	RTN
	The Land Warrior Battery Pack’s power supply return.

	C(3)
	IS‑TESS (RS-232)
	RS-232D
	Used by the TESS & IS for 9600 Baud transmission of data from the IS to the TESS.

	D(4)
	TESS‑IS (RS-232)
	RS-232D
	Used by the TESS & IS for 9600 Baud transmission of data from the TESS to the IS.

	E(5)
	Signal Return
	RS-232D
	RS-232D Ground
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The standard SMODIM connector is the Amphenol Male MS27468T13B35S.  This will connect the female Amphenol MS27467T13B35P. 
The SMODIM – IS interface signals are summarized below in Table 4.  In this table, CMOS logic refers to positive true logic levels at CMOS voltages where a logical 0 or low is represented by a voltage level of 0V to 0.4V and a logical 1 or high is represented by a voltage level of 4.0V to 5.0V.
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	Pin
	Signal
	Type
	Function

	2
	Power
	+5 to +15 VDC
	Power from the conditioned power supply in the SMODIM. This power is only present when platform power is present; there is no battery backup power in the event platform power is not present.

	6
	Power Return
	RTN
	The SMODIM power supply return. Not to be used as signal ground.

	3
	SMODIM – IS 
(RS-232)
	RS-232C
	Used by the SMODIM & IS for 9600 Baud transmission of data from the SMODIM to the IS.

	16
	IS – SMODIM 
(RS-232)
	RS-232C
	Used by the SMODIM & IS for 9600 Baud transmission of data from the IS to the SMODIM.

	8
	Signal Return
	RS-232C
	RS-232C Ground

	1
	1 PPS
	CMOS Logic
	One Pulse Per Second synchronized to the GPS second rollover. Signal is sourced from the GPS integrated in the SMODIM.

	7
	Monitor Line
	Not Used
	Not used in this version of the interface





[bookmark: _Toc286762847][bookmark: _Toc295727904]Figure 5 - Example SMODIM Configuration
The IS relies on the SMODIM‑IS interface for event data, GPS position data, 1-PPS timing signal from the SMODIM’s integrated GPS receiver, a data link connection, and power.  For consistency with the existing SMODIM hardware, this interface uses a short “jumper” cable to convert the IS signals to the existing SMODIM IS cable. This prevents running a new cable in the aircraft already equipped with the SMODIM.
In all IS and TESS configurations except the SMODIM, the data link antenna interface to the IS itself is considered an internal interface (i.e. internal to the IS) and therefore not described in this ICD.  However, the data link antenna used by the IS in the SMODIM configuration is considered part of the aircraft’s survivability equipment (ASE) and therefore presents an additional interface that is described in detail below.
The SMODIM’s GPS receiver provides a 1-PPS TTL output signal used for timing in the IS.  The rising edge of this signal will be synchronized to the rollover of the UTC time “seconds”-field.  The signal is represented by logic 0 when voltage is between 0.0 VDC and 0.4 VDC (inclusive) and represented by logic 1 when voltage is between 2.4 VDC and 5.0 VDC (inclusive).  It is assumed that the 1-PPS signal in the RDMS is synchronized to UTC such that rollover is signaled within 5 ms of the UTC second rollover.  In addition, the GPS receiver also provides position data to the IS.  The absolute horizontal accuracy of the GPS position data will be better than 25 meters.
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The following section describes the power-on sequence and requirements for each type of device.
[bookmark: _Toc288473274][bookmark: _Toc295727247]Vehicles
The TESS controls the power-on of the IS in that it provides the operating power for the IS from its power conditioning circuitry. After power is applied, each IS unit performs its normal boot sequence, including power-on self-test or built-in test. The IS and TESS each store their test results for future use, such as when one device requests the other’s results.  During the power-on sequence, no messages are to be exchanged in either direction.  After each device completes its power-on sequence, it will transition to the initialization sequence without indication on the interface.
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After the SMODIM is powered on and provides the operating power to the IS, each unit performs an initial boot up operation and a power-on self-test or BIT.  The IS will remain idle at least 30 seconds after it completes these operations and before it begins the initialization sequence of messages.
[bookmark: _Toc288473276][bookmark: _Toc295727249]Man-Worn Dismount
The TESS and IS will be capable of being powered on in either order, that is TESS first followed by IS, or IS first followed by TESS.  It shall also be possible to power-off and re-power on either unit after the initialization sequence is complete while the opposite unit remains powered on. An example of this is when the IS battery pack is replaced. After power is applied, each unit will perform its normal boot up sequence, including power-on self-test or BIT.  The IS and TESS each store their test results for future use, such as when one device requests the other’s results.  During the power-on sequence, no messages will be exchanged in either direction.  After each device completes its power-on sequence it will transition to the initialization sequence without indication on the interface.
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From a message structure standpoint, all of the interfaces between a TESS device and the IS, in either direction, are formatted the same. The general format is shown in Table 5 below.
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	Field Title
	Size in Bytes
	Field Description

	Sync Byte
	1 byte
	Hex value = BB. Used to indicate to the IS and TESS devices that the incoming message is communication between the IS and TESS. The Sync Byte field is retained for compatibility in the SMODIM configuration. 

	Message ID
	1 byte
	Hex value = 00 to FF.  Identifies a unique message type.

	Message Length in Bytes
	1 byte
	Hex value = 05 to FF. Indicates to the receiver on the interface the total length of the incoming message. The Message Length includes the Sync and Checksum bytes.

	Data Block
	Variable length:
0 to 250 bytes
	The payload portion of the message. The Data Block definition varies according to the message type. (See §4.0through §6.0 for each specific Data Block definition.)

	Checksum
	2 bytes
	The Checksum is computed by adding the bytes starting with the sync byte and ending with the last byte in the Data Block. The most significant byte is always sent first.


Currently, a single byte of FF (hex) is sent before each message so that a device, especially the man-worn units, may have time to wake-up from sleep mode to receive the full message.  Since this wake-up byte is not part of the general message structure, this byte should be ignored.
[bookmark: _Toc288473278][bookmark: _Toc295727251]Communication Protocol 
The serial data interface used between TESS and IS utilizes RS-232D standard signaling.  The interface operates at a transfer rate of 9600 Baud and in full duplex mode.  The serial protocol used has 1 start bit, 1 stop bit and 8 data bits.  No parity is used.
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Because both TESS and IS can send messages at any time, both interfaces are continually ready to accept messages and process the content of those messages.  There will be no other hand shaking or control required (either signaling or timing) on the TESS to IS transfers. 
Except as noted in the specific message descriptions in §4.0 through §6.0, both sides of the interface shall utilize a form of ACK/NACK protocol, indicating to the sender whether a message has been received correctly and is useable.  In general the receiver of an unsolicited message will indicate acceptable reception by returning to the sender the expected response message defined in §4.0 through §6.0.  Both sides of this interface will utilize the checksum and message length mechanisms to determine whether a message has been correctly received.  In the event that the checksum or message length is incorrect for a given message, the receiving unit will ignore the message.  The sending unit will re-send the message since no response had been received.  The timeout sequence is described in §3.8.
[bookmark: _Toc286662440][bookmark: _Toc286664321][bookmark: _Toc286666209][bookmark: _Toc286668089][bookmark: _Toc286669975][bookmark: _Toc286671856][bookmark: _Toc286673737][bookmark: _Toc286669828][bookmark: _Toc286823645][bookmark: _Toc286824940][bookmark: _Toc286825170][bookmark: _Toc286829882][bookmark: _Toc288473280][bookmark: _Toc295727253]Message Usage
Not all messages are used by every TESS configuration.  §7.0 contains a summary of message usage per device type (Aircraft, Vehicle, Man-Worn).  Also, § 8.0 contains a summary of each message’s expected response message(s).  Note also that the message titles have a consistent naming convention that always begins with the messages destination designator.  In this ICD, the designator “IS_” in a message title denotes messages that have the IS as their destination.  Similarly, the designator “TES_” denotes messages whose destination is the TESS device.
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The Checksum bytes in each message are used only to determine if the message was transmitted and received without errors.  It does not provide a means whereby the receiver may repair a message that is determined to contain one or more errors.
The Checksum is a byte-wise sum of all preceding bytes, i.e. the Sync Byte through the last byte in the Data Block. As an example, consider the hypothetical Event Message for a weapon-firing event (19 Bytes before the Checksum bytes are added) shown below where each byte value is expressed in hexadecimal:
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	Field
	Byte
	Value in Hex

	Sync Byte
	1
	BB

	Message ID
	2
	33

	Message Length (Bytes)
	3
	15

	Data Block
	4
	00

	
	5
	F1

	
	6
	0A

	
	7
	11

	
	8
	00

	
	9
	23

	
	10
	82

	
	11
	29

	
	12
	65

	
	13
	21

	
	14
	01

	
	15
	28

	
	16
	0A

	
	17
	32

	
	18
	27

	
	19
	03

	Checksum
	20
	03

	
	21
	F2


The byte-wise sum of the 19 bytes gives 03F2 (hex). In this case Byte 20 of the message would be set to 03 (hex) and Byte 21 would be set to F2 (hex). The receiver can perform the addition and compare the result to the two byte Checksum, or start the byte-wise addition with the Checksum value and simply subtract each byte and compare the result to 0. 
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After the power on sequence is completed, each device will immediately enter the initialization sequence. The TESS initialization consists of simply preparing to receive a message from the IS. The IS will complete its initialization sequence by preparing to receive a message from the TESS without further indication to the TESS.
While the following message sequences are not considered to be part of the initialization sequence since they may occur at any time, they are described here to explain the sequence that is required for the IS and TESS to be “exercise” ready. The following procedures shall be followed after initialization of the TESS and IS:
1. The IS sends a TES_UNIT_CONFIGURATION_REQUEST Message to the TESS and waits for a response.
2. The IS receives and processes the IS_UNIT_CONFIGURATION_REPORT from the TESS.
3. The IS notifies the Exercise Control (EXCON) on the air interface that it is functional and ready for the exercise data for this player.
4. EXCON responds to the IS on the air interface with the appropriate exercise data – if EXCON fails to respond to the IS, the IS shall retry the notice periodically (every 90 seconds) until it succeeds.
5. Upon receiving the exercise configuration data, the IS will configure the TESS with the exercise configuration data using the following messages:  TES_SET_VEHICLE_TYPE, TES_SET_INITIAL_POSITION_TIME_DATE, and TES_SET_TIME.
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The IS and TESS shall use a time out value of 10 seconds when expecting a response message after transmitting a message. The typical time out sequence for the IS is shown below:
1. IS sends a message to the TESS.
2. IS waits up to 10 seconds for the TES_ACKNOWLEDGE or response message from the TESS.
3. If no response is received in 10 seconds, the IS sends the original message again to the TESS.
4. IS repeats steps 2 and 3, for a maximum three times or until a successful response or TES_ACKNOWLEDGE is received.
5. If after three times the IS has not received a successful TES_ACKNOWLEDGE or response message, the IS shall send the TES_UNIT_CONFIGURATION_REQUEST Message to the TESS.
6. At this time, the IS declares a TESS failure in the BIT field of the position report, and continues to send a TES_UNIT_CONFIGURATION_REQUEST Message to the TESS until a response is received.  When a response is received, the initialization sequence described previously is executed.
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The TESS performs the following time out processing:
1. The TESS sends a message to the IS.
2. The TESS waits up to 10 seconds for the TES_ACKNOWLEDGE or response message from the IS.
3. If no response is received in 10 seconds, the TESS sends the original message again to the IS.
4. The TESS repeats steps 2 and 3 for a maximum of up to three times or until a successful response or TES_ACKNOWLEDGE is received.
5. If after three times the TESS has not received a successful TES_ACKNOWLEDGE or response message, the TESS will record an indication that communication is lost with the IS (for display on the console display).
6. The TESS will continually transmit an IS_PING_REQUEST until a response is received from the IS. 
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In the message descriptions detailed in this section, the “Direction” portion of the message description refers to whether the message is going from the IS to the TESS or from the TESS to the IS. The message ID is identified in brackets after the message name. See §7.0 for message usage based on TESS type (Aircraft, Vehicle or Man-Worn). 
Each message in this ICD indicates which Response Message is required, if any.
All numbers in this section shall be interpreted at decimal unless otherwise specified.
An “N” shall be used in variable length messages to represent a variable value.
Unless explicitly noted otherwise, for all fields with two or more bytes in this section, the left byte shall be the Most Significant Byte (MSB) and the right byte shall be the Least Significant Byte (LSB).
[bookmark: _Toc288473285][bookmark: _Toc295727258]IS_ACKNOWLEDGE [0x40]
Name:	IS_ACKNOWLEDGE 
Direction:	TESS to IS
Description:	The TESS sends this message to the IS after it has received a message from the IS that requires this response.
Use:	This message is used during initialization and normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS 

	2
	40
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	Data
	Message ID received by TESS

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 4


[bookmark: _Toc286662466][bookmark: _Toc286664347][bookmark: _Toc286666235][bookmark: _Toc286668115][bookmark: _Toc286670001][bookmark: _Toc286671882][bookmark: _Toc286673763][bookmark: _Toc286669875][bookmark: _Toc286662467][bookmark: _Toc286664348][bookmark: _Toc286666236][bookmark: _Toc286668116][bookmark: _Toc286670002][bookmark: _Toc286671883][bookmark: _Toc286673764][bookmark: _Toc286669876][bookmark: _Toc286662468][bookmark: _Toc286664349][bookmark: _Toc286666237][bookmark: _Toc286668117][bookmark: _Toc286670003][bookmark: _Toc286671884][bookmark: _Toc286673765][bookmark: _Toc286669877][bookmark: _Toc286662469][bookmark: _Toc286664350][bookmark: _Toc286666238][bookmark: _Toc286668118][bookmark: _Toc286670004][bookmark: _Toc286671885][bookmark: _Toc286673766][bookmark: _Toc286669878][bookmark: _Toc286662470][bookmark: _Toc286664351][bookmark: _Toc286666239][bookmark: _Toc286668119][bookmark: _Toc286670005][bookmark: _Toc286671886][bookmark: _Toc286673767][bookmark: _Toc286669903][bookmark: _Toc286662471][bookmark: _Toc286664352][bookmark: _Toc286666240][bookmark: _Toc286668120][bookmark: _Toc286670006][bookmark: _Toc286671887][bookmark: _Toc286673768][bookmark: _Toc286669904][bookmark: _Toc286662472][bookmark: _Toc286664353][bookmark: _Toc286666241][bookmark: _Toc286668121][bookmark: _Toc286670007][bookmark: _Toc286671888][bookmark: _Toc286673769][bookmark: _Toc286669906][bookmark: _Toc286662473][bookmark: _Toc286664354][bookmark: _Toc286666242][bookmark: _Toc286668122][bookmark: _Toc286670008][bookmark: _Toc286671889][bookmark: _Toc286673770][bookmark: _Toc286669907][bookmark: _Toc286662474][bookmark: _Toc286664355][bookmark: _Toc286666243][bookmark: _Toc286668123][bookmark: _Toc286670009][bookmark: _Toc286671890][bookmark: _Toc286673771][bookmark: _Toc286669908][bookmark: _Toc286662475][bookmark: _Toc286664356][bookmark: _Toc286666244][bookmark: _Toc286668124][bookmark: _Toc286670010][bookmark: _Toc286671891][bookmark: _Toc286673772][bookmark: _Toc286669910][bookmark: _Toc288473286][bookmark: _Toc295727259]IS_ACK_NOT_SUPPORTED [0x10]
Name:	IS_ACK_NOT_SUPPORTED 
Direction:	TESS to IS
Description:	The TESS sends this message to the IS after it has received a message that is not recognized or supported by the TESS.
Use:	This message is used during initialization and normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS 

	2
	10
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	Data
	Message ID received by TESS

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 4



[bookmark: _Toc288473287][bookmark: _Toc295727260]IS_ALMANAC_DATA_REQUEST [0x2F]
Name:	IS_ALMANAC_DATA_REQUEST
Direction:	SMODIM to IS
Description:	The SMODIM sends this message to request almanac data from the IS for the GPS. The IS responds with the TES_ALMANAC_DATA message after requesting and receiving the data from EXCON. Only ISs associated with SMODIMs shall request almanac data from EXCON.
Use:	This message is used only in the SMODIM configuration.
Response Message:	TES_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	2F
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	00EF
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_AMMO_LEVEL_REPORT 
Direction:	TESS to IS
Description:	The TESS sends this message to the IS in response to a TES_AMMO_LEVEL_REQUEST.  In the case where the responding TESS is an RMWV, this message contains the number of rounds fired.
Use:	This message is used during initialization and normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	49
	Message ID
	Identifies message type

	3
	35
	Size
	Total message length in bytes

	4-19
	XX..XX
	Main Gun
	Main gun ammunition levels.   The total levels for all main gun ammo types must be less than or equal to 9900. For the RMWV, this field contains the number of rounds fired for the specified weapons.
· Byte 4-5  - Ammo type A (blufor) or E (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 4-5  - M16M4 rounds fired (RMWV)
Unsigned integer, Range: 0 - 65535
· Byte 6-7  - Ammo type B (blufor) or F (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 6-7  - M240 rounds fired (RMWV)
Unsigned integer, Range: 0 - 65535
· Byte 8-9  - Ammo type C (blufor) or G (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 8-9  - M2 rounds fired (RMWV)
Unsigned integer, Range: 0 - 65535
· Byte 10-11  - Ammo type D (blufor) or H (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 10-11  - M24 rounds fired (RMWV)
Unsigned integer, Range: 0 – 65535
Byte 11 ‑ Most significant byte
Byte 10 ‑ Least significant byte
· Byte 12-13  - Ammo type I (blufor) or M (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 12-13  - M107 rounds fired (RMWV)
Unsigned integer, Range: 0 - 65535
· Byte 14-15  - Ammo type J (blufor) or N (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 14-15  - M249 rounds fired (RMWV)
Unsigned integer, Range: 0 - 65535
· Byte 16-17  - Ammo type K (blufor) or O (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 16-17  - Unused (RMWV)
· Byte 18-19  - Ammo type L (blufor) or P (opfor)
Unsigned integer, Range: 0 – 9900
Byte 18-19  - Unused (RMWV)

	20-35
	XX..XX
	Missile
	Missile ammunition levels.   The total levels for all missile ammo types must be less than or equal to 99.  This field is unused by the RMWV.
· Byte 20-21  - Ammo type A (blufor) or E (opfor)
Unsigned integer, Range: 0 - 99
· Byte 22-23  - Ammo type B (blufor) or F (opfor)
Unsigned integer, Range: 0 - 99
· Byte 24-25  - Ammo type C (blufor) or G (opfor)
Unsigned integer, Range: 0 - 99
· Byte 26-27  - Ammo type D (blufor) or H (opfor)
Unsigned integer, Range: 0 - 99
· Byte 28-29  - Ammo type I (blufor) or M (opfor)
Unsigned integer, Range: 0 - 99
· Byte 30-31  - Ammo type J (blufor) or N (opfor)
Unsigned integer, Range: 0 - 99
· Byte 32-33  - Ammo type K (blufor) or O (opfor)
Unsigned integer, Range: 0 - 99
· Byte 34-35  - Ammo type L (blufor) or P (opfor)
Unsigned integer, Range: 0 - 99 

	36-51
	XX..XX
	Coax
	Coax ammunition levels.   The total levels for all coax ammo types must be less than or equal to 9900.  This field is unused by the RMWV.
· Byte 36-37  - Ammo type A (blufor) or E (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 38-39  - Ammo type B (blufor) or F (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 40-41  - Ammo type C (blufor) or G (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 42-43  - Ammo type D (blufor) or H (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 44-45  - Ammo type I (blufor) or M (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 46-47  - Ammo type J (blufor) or N (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 48-49  - Ammo type K (blufor) or O (opfor)
Unsigned integer, Range: 0 - 9900
· Byte 50-51  - Ammo type L (blufor) or P (opfor)
Unsigned integer, Range: 0 - 9900 

	52-53
	XXXX
	Checksum
	Addition of bytes 1 through 51


Note:
Ammo type 0 will contain all the rounds (i.e. all other ammo rounds will be 0) if there are no loaders or gunners displayed hooked up to the TESS.
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Name:	IS_AMMO_LEVEL_REPORT (SMODIM version)
Direction:	SMODIM to IS
Description:	The SMODIM sends this message to the TESS in response to a TES_AMMO_LEVEL_REQUEST.
Use:	This message is used during initialization and normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	8C
	Message ID
	Identifies message type

	3
	1D
	Size
	Total message length in bytes

	4
	XX
	Aircraft Type
	Aircraft Type
Range:  00 – 3F (hex)
See Table 14 

	4-11
	XX..XX
	Rockets
	2.75 inch Rocket ammunition levels.  Not currently used.  The total of the levels for types 0 through 3 must be less than or equal to 76.
· Byte 4-5  - Ammo type 0 – unused
Unsigned integer, Range: 0 - 76
· Byte 6-7  - Ammo type 1 – unused
Unsigned integer, Range: 0 - 76
· Byte 8-9  - Ammo type 2 – unused
Unsigned integer, Range: 0 - 76
· Byte 10-11  - Ammo type 3 – unused
Unsigned integer, Range: 0 – 76

	12-19
	XX..XX
	Missile
	Missile ammunition levels.   The total of the levels for ammo types 0 through 3 must be less than or equal to 16.
· Byte 12-13  - Ammo type 0
Unsigned integer, Range: 0 - 16
· Byte 14-15  - Ammo type 1
Unsigned integer, Range: 0 - 16
· Byte 16-17  - Ammo type 2
Unsigned integer, Range: 0 - 16
· Byte 18-19  - Ammo type 3
Unsigned integer, Range: 0 - 16

	20-27
	XX..XX
	Gun System
	Gun System ammunition levels.   The total of the levels for ammo types 0 through 3 must be less than or equal to 4800.

· Byte 20-21  - Ammo type 0
Unsigned integer, Range: 0 - 1200
· Byte 22-23  - Ammo type 1
Unsigned integer, Range: 0 - 1200
· Byte 24-25  - Ammo type 2
Unsigned integer, Range: 0 - 1200
· Byte 26-27  - Ammo type 3
Unsigned integer, Range: 0 - 1200
 

	28-29
	XXXX
	Checksum
	Addition of bytes 1 through 27
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Name:	IS_BIT_REQUEST 
Direction:	TESS to IS
Description:	The TESS sends this message to request the IS to execute a BIT operation and report the results back to the TESS.  Upon the completion of the BIT, the IS reports back its BIT operation results in a TES_PING_REQUEST.
Use:	This message is used during normal operation. 
Response Message:	TES_PING_REQUEST
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	54
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	0114
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_DIFFERENTIAL_DATA_REQUEST
Direction:	SMODIM to IS
Description:	The SMODIM requests differential data from the IS for GPS. The IS responds with a TES_DIFFERENTIAL_DATA message. EXCON periodically broadcasts differential correction data to all ISs in a single broadcast message. The ISs associated with a SMODIM shall store the differential correction data in volatile memory in anticipation of the SMODIM requesting such data. There is no means available for the IS to ask EXCON for this data, it can only receive the data via the periodic broadcast to all ISs.
Use:	This message is used during normal operation.
Response Message:	TES_DIFFERENTIAL_DATA
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	31
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	00F1
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_EPHEMERIS_DATA_REQUEST
Direction:	SMODIM to IS
Description:	The SMODIM requests ephemeris data from the IS for GPS. The IS responds with a TES_EPHEMERIS_DATA message after requesting and receiving the data from EXCON. Only ISs associated with a SMODIM shall request ephemeris data.
Use:	This message is used during normal operation.
Response Message:	TES_EPHEMERIS_DATA
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	30
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	00F0
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_EVENT_REPORT (Non-LBA format)
Direction:	TESS to IS
Description:	The TESS reports the recorded event when it occurs.
Use:	This message is used during normal operation.
Response Message:	TES_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	33
	Message ID
	Identifies message type

	3
	15
	Size
	Total message length in bytes

	4-5
	XXXX
	Event Number
	Index indicating the number of the event report.
16-bit unsigned integer

	6
	XX
	Event Code
	Varies according to event report type. See Table 15

	7
	XX
	Event SubCode
	Varies according to event report type. See Table 15

	8
	XX
	Zone of Impact
	Varies according to event report type. See Table 15

	9-12
	XX..XX
	Position
	Any data in bytes 9-12 are ignored by IS except when received from a SMODIM.

	13-14
	XXXX
	Player ID
	Varies according to event report type.  See Table 15

	15-18
	XX..XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 15 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       0 – Unknown – DOW is not known at this time
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 16 ‑ hours in BCD  - range: 0 to 23, decimal
  Byte 17 ‑ minutes in BCD - range: 0 to 59, decimal
  Byte 18 ‑ seconds in BCD - range: 0 to 59 decimal

	19
	XX
	Hull to Turret Transmitter (HUTT) Position
	For DFV & RMWV TESS interfaces:  value = 0
For Non-turreted VDD: value = 4
For Turreted VDD, failed HUTT: value = 4
For Turreted VDD, hull to turret position, relative position  in 45 degree increments – range: 0 – 7.

	20-21
	XXXX
	Checksum
	Addition of bytes 1 through 19
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Name:	IS_EVENT_REPORT – LBA (Current SMODIM version)
Direction:	SMODIM to IS
Description:	The SMODIM reports the recorded event when it occurs. The portions of this event related to remote designation are for ICD purposes and are not implemented in the RDMS IS at this time.
Use:	This message is used during normal operations.
Response Message:	TES_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	34
	Message ID
	Identifies message type

	3
	25
	Size
	Total message length in bytes

	4-5
	XXXX
	Event Number
	Index indicating the number of the event report.
16-bit unsigned integer

	6
	XX
	LBA Event Code
	The type of LBA event where:

  00 = LBA primary location
  01 = LBA primary location followed by secondary location
  02 = LBA secondary location
  03 = LBA firing remote laser code
  04 = Laser on
  05 = Laser off
  06 = Laser Code Change

	7
	XX
	LBA Event SubCode
	The LBA event subcode where:

  00 = Laser
  01 = Gun
  02 = SAL Hellfire
  03 = RF Hellfire
  04 = Rocket

	8-11
	XX..XX
	LBA Position
	Bytes 8-9 – Local Grid Northing
Unsigned integer, Least significant bit = 1 meter
Range: 0 – 65534 meters,
Byte 8 = Least significant byte
Byte 9 = Most significant byte
The value FFFF (hex) is used to indicate out of range.

Bytes 10-11 – Local Grid Eastings
Unsigned integer, Least significant bit = 1 meter
Range: 0 – 65534 meters,
Byte 10 = Least significant byte
Byte 11 = Most significant byte
The value FFFF (hex) is used to indicate out of range.

	12-15
	XX..XX
	Event Time
	Time of the event in BCD referenced to UTC

  Byte 12 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 13 ‑ hours in BCD  - range: 0 to 23, decimal
  Byte 14 ‑ minutes in BCD - range: 0 to 59, decimal
  Byte 15 ‑ seconds in BCD - range: 0 to 59, decimal

	16-19
	XX..XX
	Aimpoint
	Bytes 16-17 – Local Grid Northing
Unsigned integer, Least significant bit = 1 meter
Position range: 0 – 65534 meters,
Byte 16 = Least significant byte
Byte 17 = Most significant byte
The value FFFF (hex) is used to indicate out of range.

Bytes 18-10 – Local Grid Eastings
Unsigned integer, Least significant bit = 1 meter
Position range: 0 – 65534 meters,
Byte 18 = Least significant byte
Byte 19 = Most significant byte
The value FFFF (hex) is used to indicate out of range.

	20-23
	XX..XX
	Acquisition Time
	Time of acquisition in BCD referenced to UTC

  Byte 20 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
     Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 21 ‑ hours in BCD  - range: 0 to 23, decimal
  Byte 22 ‑ minutes in BCD - range: 0 to 59, decimal
  Byte 23 ‑ seconds in BCD - range: 0 to 59, decimal

	24-27
	XX..XX
	Primary Target Velocities
	Bytes 24-25 – Target Velocity North
Signed integer
Least significant bit = 0.0625 meters / second
Range: -32768 to +32767 meters / second
Byte 24 = Least significant byte
Byte 25 = Most significant byte

Bytes 26-27 – Target Velocity East
Signed integer
Least significant bit = 0.0625 meters / second
Range: -32768 to +32767 meters / second
Byte 26= Least significant byte
Byte 27 = Most significant byte

	28
	XX
	LBA Rounds Data
	Number of missiles remaining after launch of missile or number of rounds fired for rocket or gun firing.
Range: 0-255

	29
	XX
	LBA Delta Azimuth
	Footprint azimuth delta used for footprint calculations. Represents the half  angle of the footprint.
Range 0-255 milliradians

	30
	XX
	LBA Delta Range
	Range delta to be used in footprint calculations.
Range: 0-512 meters
Least significant bit = 2 meters representing ½ the total footprint.
For SAL missiles, 255 signifies 2000 meters.

	31
	XX
	Time of Flight 
	Time flight in seconds

	32
	XX
	Probability of Hit
	Probability of hit on a target used for Monte Carlo assessments
Range: 0-1.0
Least significant bit = 0.003921568

	33-34
	XXXX
	LBA Laser Code
	Tri-service octal laser code for either SAL missile event (launch or designation).
Upper nibble = alpha missile code. 
MSB transferred first. 
Range: 0-65536.

	35
	XX
	LBA Launch Mode
	Launch mode for missile event or rocket type for rocket event.

  Missile Event
0 = LOAL
1 = LOBL
2 = LOBLO

  Rocket Event
0 = 6PD
1 = 6MP
2 = Others

	36-37
	XXXX
	Checksum
	Addition of bytes 1 through 35
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Name:	IS_INITIAL_POSITION_TIME_AND_DATE_REQUEST 
Direction:	SMODIM to IS
Description:	The TESS requests initial position, time and date data from the IS for the GPS.
Use:	This message is used when the SMODIM is unable to receive the initial GPS lock.
Response Message:	TES_SET_INITIAL_POSITION_TIME_DATE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	32
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	XXXX
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_MISSED_EVENTS_REPORT
Direction:	TESS to IS
Description:	The TESS sends all of the events indexed by the TES_REQUEST_MISSED_EVENTS message in the format defined in the IS_EVENT_REPORT (non-LBA Format) [0x33]. The data blocks (16 bytes each) of up to fifteen (15) event reports that were missed by the IS are grouped into the data block of this message. If the sequence of missed events contains an Event Code 0xB3, the event should be ignored by the IS because it is a larger than 16 byte, non standard event and will be resent in an individual message.  
Use:	The TESS sends this message in normal operation.
Response Message: 	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	2C
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4 to 16
(M-N)
+19
	XX..XX
	Data
	Data bytes 4 through 19 of IS_EVENT_REPORT  for event numbers N through event report number M. N represents the first number in a sequence of event report numbers and M represents the last.  

If 0xB3(See Table 15) is used for the event code, the IS will ignore this event number in the report because it is a larger than 16 byte non standard event that will be resent separately in an individual message.  All other fields for this event number will be zero. 

	16(M-N) +20 to
16 (M-N) +21
	XXXX
	Checksum
	Addition of bytes 1 through 16(M-N)+19
  Byte 16(M-N)+20  ‑ Most significant byte
  Byte 16(M-N)+21  ‑ Least significant byte


Note:
The TESS will always respond to a TES_REQUEST_MISSED_EVENTS report with an IS_MISSED_EVENTS_REPORT containing all requested events which it can retrieve from memory.   If no valid events fall within the requested range, the last event stored in memory will be sent.
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Name:	IS_PING_REQUEST
Direction:	TESS to IS
Description:	The R-VDD and RMWVCU send this message to report changes in the Kill and/or BIT status and to test communication with the IS.  The TESS may also send this message as a heart beat polling message if desired. The IS will respond with the TES_PING_RESPONSE message, which contains the BIT results from the IS.  Sending this message does not cause BIT to be executed in the IS; it only causes the last BIT result to be reported.
Use:	This message is used during normal operation.
Response Message: 	TES_PING_RESPONSE 
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	62
	Message ID
	Identifies message type

	3
	07
	Size
	Total message length in bytes

	4
	XX
	BIT Status
	R-VDD & RMWV
  Current TESS BIT Status. 
For R-VDD & RMWV See Table 20 R-VDD BIT Definitions
For MILES-XXI see  Table 22 MILES-XXI VCU BIT Definitions
For MILES 2K see Table 23 MILES 2K BIT Definitions

MILES-XXI
  0 indicates no BIT failures else indicates BIT failure

	5
	XX
	Kill Status
	Current TESS Kill Status.  See Table 26

	6-7
	XXXX
	Checksum
	Addition of bytes 1 through 5
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Name:	IS_PING_RESPONSE
Direction:	TESS to IS
Description:	The TESS sends this message in response to a TES_PING_REQUEST message.  It returns the most recent BIT and Kill status.  The TESS does not specifically execute its BIT; it only reports the last BIT result.
Use:	This message is used during normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	64
	Message ID
	Identifies message type

	3
	07
	Size
	Total message length in bytes

	4
	XX
	BIT Status
	R-VDD & RMWV
 For R-VDD & RMWV See Table 20 R-VDD BIT Definitions
For MILES-XXI see  Table 22 MILES-XXI VCU BIT Definitions
For MILES 2K see Table 23 MILES 2K BIT Definitions

MILES-XX1
  0 indicates no BIT failures else indicates BIT failure

	5
	XX
	Kill Status
	Current TESS Kill Status.  See Table 26

	6-7
	XXXX
	Checksum
	Addition of bytes 1 through 5
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Name:	IS_POSITION_REPORT 
Direction:	SMODIM to IS
Description:	The GPS position data is reported to the IS. Bytes 4-14 shown below correspond directly to data bytes 3-13 of the "FILTERED NAV RESULTS LOCAL GRID FORMAT"(not defined in this document) message (ID = D7 hex) provided by the MX 7200 GPS Receiver. The SMODIM obtains position from GPS and sends it to the IS at a regular interval. The data field of the TES_UNIT_CONFIGURATION_REQUEST message defines the interval in seconds between position updates.
Use:	This message is used during normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	2E
	Message ID
	Identifies message type

	3
	10
	Size
	Total message length in bytes

	4-7
	XX..XX
	Time of Fix
	UTC time of fix given as time of day

  Byte 4 – Hour
Least significant bit = 1 hour
Range: 0 – 17 (hex)

  Byte 5 – Minutes
Least significant bit = 1 minute
Range: 0 – 3B (hex)

  Byte 6 – 7 – Seconds
Least significant bit = 2-10 sec = 0.0009765625 sec
Range: 0 to EFFF (hex) = 59.999023 sec
Byte 6 - Most significant byte
Byte 7 - Least significant byte

	8-9
	XXXX
	Northings
	Local grid Northings
Unsigned integer
Least significant bit = 1 meter
Range: 0 to 65534 meters
The value FFFF (hex), 65535, meters is used to indicate out of range.
Byte 8 - Least significant byte
Byte 9 – Most significant byte 

	10-11
	XXXX
	Eastings
	Local grid Eastings
Unsigned integer
Least significant bit = 1 meter
Range: 0 to 65534 meters
The value FFFF (hex), 65535 meters, is used to indicate out of range.
Byte 10 - Least significant byte
Byte 11 – Most significant byte 

	12-13
	XXXX
	Altitude
	Altitude
Signed integer
Least significant bit = 1 meter
Byte 12 ‑ Least significant byte
Byte 13 – Most significant byte

	14
	XX
	Type of Fix
	Type of Fix – Valid values are:

1-2D non-differential
2-2D differential
3-3D non-differential
4-3D differential
05-09, A0, A1, F1 through FF – Failed to compute a fix. Number or quality of available satellite measurements is insufficient to compute the type of fix requested.  See Table 13 for definition of FIX/NAV failure codes.

	15-16
	XXXX
	Checksum
	Addition of bytes 1 through 14
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Name:	IS_POSITION_REQUEST 
Direction:	TESS to IS
Description:	The TESS requests the current position data from the IS for processing purposes and for archiving with locally stored event records. The IS will answer this request with a TES_POSITION_REPORT. 
Use:	This message is used during normal operation.
Response Message:	TES_POSITION_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	58
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	0118
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_REPEAT_LAST_MESSAGE 
Direction:	TESS to IS
Description:	The TESS sends this command to the IS if the TESS detects a discrepancy with the checksum or message length of the received message. After the TESS sends this message to the IS, the IS repeats the last message it sent to the TESS.  The TESS shall send this message no more than two retries after the original is determined to be corrupt.  This message is typically not used since the IS and TESS will retry sending a message if a response has not been received.
Use:	The TESS may send an IS_REPEAT_LAST_MESSAGE to the IS during initialization or normal operation .
Response Message: 	Last message sent to TESS
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	3B
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	00FB
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_UNIT_CONFIGURATION_REPORT 
Direction:	TESS to IS 
Description:	The TESS reports its configuration (TESS type, platform type, and TESS player ID) in response to a TES_UNIT_CONFIGURATION_REQUEST message from the IS. 
Use:	The message is used at initialization.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	56
	Message ID
	Identifies message type

	3
	09
	Size
	Total message length in bytes

	4
	XX
	Unit Configuration
	Unit configuration – Valid values are
  0 - PDD
  1 - VDD
  2 - Reserved (SMODIM use only)
  3 - Air Defense Plus VDD
  4 - R-VDD
  5 - VCU (MILES-XXI)
  6 - DFV (MILES-XXI)
  7 - RMWV
  8 - ITAS use only (MILES-XXI)
  9-15 - Not Valid

	5
	XX
	Vehicle Type
	Vehicle Type.  See Table 25
Vehicle type for DFV and RMWV = 0

	6-7
	XXXX
	Player ID
	TESS true Player ID
16-bit unsigned integer
Range: 1 – 3300

When Byte 4 = 8 (ITAS),  Byte 6 - Leading two digits of the TESS Player ID, Byte 7 – Trailing two bytes of the TESS player ID

	8-9
	XXXX
	Checksum
	Addition of bytes 1 through 7
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Name:	IS_UNIT_CONFIGURATION_REPORT (SMODIM Version)
Direction:	SMODIM to IS
Description:	The SMODIM reports its configuration in response to a TES_UNIT_CONFIGURATION_REQUEST from the IS. The first data byte denotes TESS type as applicable. Note that the TESS Player ID digits must be converted to an integer for internal use in the IS and CIS.
Use:	The message is used at initialization.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	28
	Message ID
	Identifies message type

	3
	08
	Size
	Total message length in bytes

	4
	XX
	Unit Configuration
	Unit configuration – Valid values are

Least Significant Nibble:
  0 – Not Valid
  1 – Not Valid
  2 - Aircraft (SMODIM)
  8 - ITAS use only
  3-7 - Not Valid
  9-15 - Not Valid

Most Significant Nibble:
  Aircraft - 0 through 15, See Table 14
  When Least Significant Nibble = 8, ITAS uses C (hex).

	5-6
	XXXX
	Player ID
	Player ID (Hex)
Byte 5 – Leading two digits of the TESS player ID
Byte 6 – Trailing two digits of the TESS player ID

	7-8
	XXXX
	Checksum
	Addition of bytes 1 through 6


[bookmark: _Toc286662771][bookmark: _Toc286664652][bookmark: _Toc286666540][bookmark: _Toc286668420][bookmark: _Toc286670306][bookmark: _Toc286672187][bookmark: _Toc286674068][bookmark: _Toc286673124][bookmark: _Toc286662772][bookmark: _Toc286664653][bookmark: _Toc286666541][bookmark: _Toc286668421][bookmark: _Toc286670307][bookmark: _Toc286672188][bookmark: _Toc286674069][bookmark: _Toc286673147][bookmark: _Toc286662773][bookmark: _Toc286664654][bookmark: _Toc286666542][bookmark: _Toc286668422][bookmark: _Toc286670308][bookmark: _Toc286672189][bookmark: _Toc286674070][bookmark: _Toc286673149][bookmark: _Toc286662774][bookmark: _Toc286664655][bookmark: _Toc286666543][bookmark: _Toc286668423][bookmark: _Toc286670309][bookmark: _Toc286672190][bookmark: _Toc286674071][bookmark: _Toc286673188][bookmark: _Toc286662775][bookmark: _Toc286664656][bookmark: _Toc286666544][bookmark: _Toc286668424][bookmark: _Toc286670310][bookmark: _Toc286672191][bookmark: _Toc286674072][bookmark: _Toc286673222][bookmark: _Toc286662776][bookmark: _Toc286664657][bookmark: _Toc286666545][bookmark: _Toc286668425][bookmark: _Toc286670311][bookmark: _Toc286672192][bookmark: _Toc286674073][bookmark: _Toc286673241][bookmark: _Toc286662777][bookmark: _Toc286664658][bookmark: _Toc286666546][bookmark: _Toc286668426][bookmark: _Toc286670312][bookmark: _Toc286672193][bookmark: _Toc286674074][bookmark: _Toc286673257][bookmark: _Toc286662778][bookmark: _Toc286664659][bookmark: _Toc286666547][bookmark: _Toc286668427][bookmark: _Toc286670313][bookmark: _Toc286672194][bookmark: _Toc286674075][bookmark: _Toc286673267][bookmark: _Toc286662779][bookmark: _Toc286664660][bookmark: _Toc286666548][bookmark: _Toc286668428][bookmark: _Toc286670314][bookmark: _Toc286672195][bookmark: _Toc286674076][bookmark: _Toc286673286][bookmark: _Toc286662780][bookmark: _Toc286664661][bookmark: _Toc286666549][bookmark: _Toc286668429][bookmark: _Toc286670315][bookmark: _Toc286672196][bookmark: _Toc286674077][bookmark: _Toc286673309][bookmark: _Toc286662781][bookmark: _Toc286664662][bookmark: _Toc286666550][bookmark: _Toc286668430][bookmark: _Toc286670316][bookmark: _Toc286672197][bookmark: _Toc286674078][bookmark: _Toc286673332][bookmark: _Toc286662782][bookmark: _Toc286664663][bookmark: _Toc286666551][bookmark: _Toc286668431][bookmark: _Toc286670317][bookmark: _Toc286672198][bookmark: _Toc286674079][bookmark: _Toc286673333][bookmark: _Toc286662783][bookmark: _Toc286664664][bookmark: _Toc286666552][bookmark: _Toc286668432][bookmark: _Toc286670318][bookmark: _Toc286672199][bookmark: _Toc286674080][bookmark: _Toc286673352][bookmark: _Toc286662784][bookmark: _Toc286664665][bookmark: _Toc286666553][bookmark: _Toc286668433][bookmark: _Toc286670319][bookmark: _Toc286672200][bookmark: _Toc286674081][bookmark: _Toc286673353][bookmark: _Toc286662785][bookmark: _Toc286664666][bookmark: _Toc286666554][bookmark: _Toc286668434][bookmark: _Toc286670320][bookmark: _Toc286672201][bookmark: _Toc286674082][bookmark: _Toc286673361][bookmark: _Toc286662786][bookmark: _Toc286664667][bookmark: _Toc286666555][bookmark: _Toc286668435][bookmark: _Toc286670321][bookmark: _Toc286672202][bookmark: _Toc286674083][bookmark: _Toc286673383][bookmark: _Toc286662787][bookmark: _Toc286664668][bookmark: _Toc286666556][bookmark: _Toc286668436][bookmark: _Toc286670322][bookmark: _Toc286672203][bookmark: _Toc286674084][bookmark: _Toc286673385][bookmark: _Toc286662788][bookmark: _Toc286664669][bookmark: _Toc286666557][bookmark: _Toc286668437][bookmark: _Toc286670323][bookmark: _Toc286672204][bookmark: _Toc286674085][bookmark: _Toc286673386][bookmark: _Toc286662789][bookmark: _Toc286664670][bookmark: _Toc286666558][bookmark: _Toc286668438][bookmark: _Toc286670324][bookmark: _Toc286672205][bookmark: _Toc286674086][bookmark: _Toc286673387][bookmark: _Toc286662790][bookmark: _Toc286664671][bookmark: _Toc286666559][bookmark: _Toc286668439][bookmark: _Toc286670325][bookmark: _Toc286672206][bookmark: _Toc286674087][bookmark: _Toc286673388][bookmark: _Toc286662791][bookmark: _Toc286664672][bookmark: _Toc286666560][bookmark: _Toc286668440][bookmark: _Toc286670326][bookmark: _Toc286672207][bookmark: _Toc286674088][bookmark: _Toc286673389][bookmark: _Toc286662792][bookmark: _Toc286664673][bookmark: _Toc286666561][bookmark: _Toc286668441][bookmark: _Toc286670327][bookmark: _Toc286672208][bookmark: _Toc286674089][bookmark: _Toc286673390][bookmark: _Toc286662793][bookmark: _Toc286664674][bookmark: _Toc286666562][bookmark: _Toc286668442][bookmark: _Toc286670328][bookmark: _Toc286672209][bookmark: _Toc286674090][bookmark: _Toc286673430][bookmark: _Toc286662794][bookmark: _Toc286664675][bookmark: _Toc286666563][bookmark: _Toc286668443][bookmark: _Toc286670329][bookmark: _Toc286672210][bookmark: _Toc286674091][bookmark: _Toc286673433][bookmark: _Toc286662795][bookmark: _Toc286664676][bookmark: _Toc286666564][bookmark: _Toc286668444][bookmark: _Toc286670330][bookmark: _Toc286672211][bookmark: _Toc286674092][bookmark: _Toc286673435][bookmark: _Toc286662796][bookmark: _Toc286664677][bookmark: _Toc286666565][bookmark: _Toc286668445][bookmark: _Toc286670331][bookmark: _Toc286672212][bookmark: _Toc286674093][bookmark: _Toc286673436][bookmark: _Toc286662797][bookmark: _Toc286664678][bookmark: _Toc286666566][bookmark: _Toc286668446][bookmark: _Toc286670332][bookmark: _Toc286672213][bookmark: _Toc286674094][bookmark: _Toc286673459][bookmark: _Toc286662798][bookmark: _Toc286664679][bookmark: _Toc286666567][bookmark: _Toc286668447][bookmark: _Toc286670333][bookmark: _Toc286672214][bookmark: _Toc286674095][bookmark: _Toc286673471][bookmark: _Toc286662799][bookmark: _Toc286664680][bookmark: _Toc286666568][bookmark: _Toc286668448][bookmark: _Toc286670334][bookmark: _Toc286672215][bookmark: _Toc286674096][bookmark: _Toc286673474][bookmark: _Toc286662800][bookmark: _Toc286664681][bookmark: _Toc286666569][bookmark: _Toc286668449][bookmark: _Toc286670335][bookmark: _Toc286672216][bookmark: _Toc286674097][bookmark: _Toc286673475][bookmark: _Toc286662801][bookmark: _Toc286664682][bookmark: _Toc286666570][bookmark: _Toc286668450][bookmark: _Toc286670336][bookmark: _Toc286672217][bookmark: _Toc286674098][bookmark: _Toc286673476][bookmark: _Toc286662802][bookmark: _Toc286664683][bookmark: _Toc286666571][bookmark: _Toc286668451][bookmark: _Toc286670337][bookmark: _Toc286672218][bookmark: _Toc286674099][bookmark: _Toc286673477][bookmark: _Toc286662803][bookmark: _Toc286664684][bookmark: _Toc286666572][bookmark: _Toc286668452][bookmark: _Toc286670338][bookmark: _Toc286672219][bookmark: _Toc286674100][bookmark: _Toc286673478][bookmark: _Toc286662804][bookmark: _Toc286664685][bookmark: _Toc286666573][bookmark: _Toc286668453][bookmark: _Toc286670339][bookmark: _Toc286672220][bookmark: _Toc286674101][bookmark: _Toc286673486][bookmark: _Toc286662805][bookmark: _Toc286664686][bookmark: _Toc286666574][bookmark: _Toc286668454][bookmark: _Toc286670340][bookmark: _Toc286672221][bookmark: _Toc286674102][bookmark: _Toc286673487][bookmark: _Toc286662806][bookmark: _Toc286664687][bookmark: _Toc286666575][bookmark: _Toc286668455][bookmark: _Toc286670341][bookmark: _Toc286672222][bookmark: _Toc286674103][bookmark: _Toc286673488][bookmark: _Toc286662807][bookmark: _Toc286664688][bookmark: _Toc286666576][bookmark: _Toc286668456][bookmark: _Toc286670342][bookmark: _Toc286672223][bookmark: _Toc286674104][bookmark: _Toc286673511][bookmark: _Toc288473304][bookmark: _Toc295727277]IS_TIME_REQUEST [0x5D]
Name:	IS_TIME_REQUEST
Direction:	TESS to IS
Description:	The TESS sends this message to request the IS to report the current GPS-based time to the TESS unit. The IS reports back the current GPS time in the TES_SET_TIME message. 
Use:	This message is used during normal operation. 
Response Message:	TES_SET_TIME
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	5D
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	011D
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_UTC_DATE_AND_TIME_REPORT
Direction:	SMODIM to IS
Description:	The GPS UTC date and time data is reported to the IS. Bytes 4-14 shown below correspond directly to data bytes 3-13 of the UTC DATE AND TIME message (ID = D1 hex) provided by the MX 7200 GPS Receiver. The Detection Device begins sending the UTC date and time data from the GPS once every second after it has received a TES_UTC_TIME_START message from the IS. The SMODIM stops sending the UTC date and time data after it has received a TES_UTC_TIME_STOP message from the IS. The SMODIM provides the UTC date and time data to the IS within 0.5 sec of reading it from GPS.
Use:	This message is used during normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	3E
	Message ID
	Identifies message type

	3
	10
	Size
	Total message length in bytes

	4
	XX
	Year
	Year since 1980
Unsigned integer

	5
	XX
	Month
	Month
Unsigned integer
Range: 1 – 12, 1 – January to 12 - December

	6
	XX
	Day
	Day
Unsigned integer
Range: 1 – 31

	7
	XX
	Hour
	Hour
Unsigned integer
Range: 0 - 23

	8
	XX
	Minutes
	Minutes
Unsigned integer
Range: 0 - 59

	9
	XX
	Seconds
	Seconds
Unsigned integer
Range: 0 - 59

	10 – 13
	XX..XX
	Fraction of Second
	Fraction of Second
Unsigned integer
Least significant bit = 2-32 seconds

	14
	XX
	Data
	Type of information available

 1 - Approximate time taken from battery backed up clock on MX7200 digital PCB
 2 -  Accurate time obtained during GPS satellite navigation

NOTE: Other values (0, 3 to 255) which are undefined may be returned. Messages containing these values should not be used.

	15-16
	XXXX
	Checksum
	Addition of bytes 1 through 14


Note:
All time fields (bytes 4-13) are referenced to UTC.
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Name:	IS_VELOCITY_REPORT
Direction:	SMODIM to IS
Description:	The GPS velocity data is reported to the IS. Bytes 4-11 shown below correspond directly to data bytes 3-10 of the FILTERED NAV VELOCITY message (ID = D9 hex) provided by the MX 7200 GPS Receiver. The SMODIM obtains velocity from GPS and sends it to the IS at a regular interval. The data field of the TES_UNIT_CONFIGURATION_REQUEST message defines the interval in seconds between position/velocity updates. This message immediately follows the IS_POSITION_REPORT message from the SMODIM.
Use:	 This message is used during normal operations.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	2D
	Message ID
	Identifies message type

	3
	0D
	Size
	Total message length in bytes

	4-5
	XXXX
	Velocity North
	Velocity North
Least significant bit = 2-5 meters/second
Byte 4 – Least significant byte
Byte 5 – Most significant byte

	6-7
	XXXX
	Velocity East
	Velocity East
Least significant bit = 2-5 meters/second
Byte 6 – Least significant byte
Byte 7 – Most significant byte

	8-9
	XXXX
	Velocity Up
	Velocity North
Least significant bit = 2-5 meters/second
Byte 8 – Least significant byte
Byte 9 – Most significant byte

	10-11
	XXXX
	Frequency Offset
	Frequency Offset
Least significant bit = 2-5 meters/second
Byte 10 – Least significant byte
Byte 11 – Most significant byte

	12-13
	XXXX
	Checksum
	Addition of bytes 1 through 11
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Name:	IS_VERSION_REPORT
Direction:	TESS to IS
Description:	The TESS sends this message to send the firmware, hardware, and vulnerability versions of the TESS in response to the IS’s TES_VERSION_REQUEST message
Use:	This message is used during normal operation. 
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	51
	Message ID
	Identifies message type

	3
	11
	Size
	Total message length in bytes

	4-7
	XX..XX
	Firmware Version String
	Firmware Version String
  See note below

	8-11
	XX..XX
	Hardware Version String
	Hardware Version String
  See note below

	12-15
	XX..XX
	Vulnerability Version String
	Vulnerability Version String
  See note below

	16-17
	XXXX
	Checksum
	Addition of bytes 1 through 15


Notes:
The Vulnerability Version String is calculated as follows:  Ammo information is maintained in the following four tables in the TESS: Aspect Angle, Vulnerability, Weapon Data, and Ammo Data.   A single version is maintained for all tables.  This version is set by the LAST Vulnerability Version received in the following messages:  
TES_SET_AMMO_DATA [0x6C], TES_SET_ASPECT_ANGLE_DATA [0x5F], TES_SET_VULNERABILITY_DATA [0x5B], TES_SET_WEAPON_DATA [0x55].
The version string definitions for the R-VDD, DFV, RMWV and VCU are defined in §10.0
[bookmark: _Toc286662897][bookmark: _Toc286664778][bookmark: _Toc286666666][bookmark: _Toc286668546][bookmark: _Toc286670432][bookmark: _Toc286672313][bookmark: _Toc286674194][bookmark: _Toc286675534][bookmark: _Toc288473308][bookmark: _Toc295727281]IS_VERSION_REQUEST [0x52]
Name:	IS_VERSION_REQUEST 
Direction:	TESS to IS
Description:	The TESS sends this message to request the firmware and hardware versions of the IS for display on the TESS console display. The IS responds with a TES_VERSION_REPORT message. 
Use:	This message is used during normal operation. 
Response Message:	TES_VERSION_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	52
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	0112
	Checksum
	Addition of bytes 1 through 3
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Name:	IS_OPERATION MODE REQUEST 
Direction:	TESS to IS
Description:	The TESS uses the IS_OP_MODE_REQUEST the operational mode from the IS. The IS responds with a TES_OP_MODE_DATA message. 
Use:	This message is used during normal operation. 
Response Message:	TES_OP_MODE_DATA
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	3A
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	XXXX
	Checksum
	Addition of bytes 1 through 3


[bookmark: _Toc286662921][bookmark: _Toc286664802][bookmark: _Toc286666690][bookmark: _Toc286668570][bookmark: _Toc286670456][bookmark: _Toc286672337][bookmark: _Toc286674218][bookmark: _Toc286675558][bookmark: _Toc286662922][bookmark: _Toc286664803][bookmark: _Toc286666691][bookmark: _Toc286668571][bookmark: _Toc286670457][bookmark: _Toc286672338][bookmark: _Toc286674219][bookmark: _Toc286675559][bookmark: _Toc286662923][bookmark: _Toc286664804][bookmark: _Toc286666692][bookmark: _Toc286668572][bookmark: _Toc286670458][bookmark: _Toc286672339][bookmark: _Toc286674220][bookmark: _Toc286675560][bookmark: _Toc286662924][bookmark: _Toc286664805][bookmark: _Toc286666693][bookmark: _Toc286668573][bookmark: _Toc286670459][bookmark: _Toc286672340][bookmark: _Toc286674221][bookmark: _Toc286675561][bookmark: _Toc286662925][bookmark: _Toc286664806][bookmark: _Toc286666694][bookmark: _Toc286668574][bookmark: _Toc286670460][bookmark: _Toc286672341][bookmark: _Toc286674222][bookmark: _Toc286675562][bookmark: _Toc286662926][bookmark: _Toc286664807][bookmark: _Toc286666695][bookmark: _Toc286668575][bookmark: _Toc286670461][bookmark: _Toc286672342][bookmark: _Toc286674223][bookmark: _Toc286675563][bookmark: _Toc286662927][bookmark: _Toc286664808][bookmark: _Toc286666696][bookmark: _Toc286668576][bookmark: _Toc286670462][bookmark: _Toc286672343][bookmark: _Toc286674224][bookmark: _Toc286675564][bookmark: _Toc286662928][bookmark: _Toc286664809][bookmark: _Toc286666697][bookmark: _Toc286668577][bookmark: _Toc286670463][bookmark: _Toc286672344][bookmark: _Toc286674225][bookmark: _Toc286675565][bookmark: _Toc286662929][bookmark: _Toc286664810][bookmark: _Toc286666698][bookmark: _Toc286668578][bookmark: _Toc286670464][bookmark: _Toc286672345][bookmark: _Toc286674226][bookmark: _Toc286675566][bookmark: _Toc286662930][bookmark: _Toc286664811][bookmark: _Toc286666699][bookmark: _Toc286668579][bookmark: _Toc286670465][bookmark: _Toc286672346][bookmark: _Toc286674227][bookmark: _Toc286675567][bookmark: _Toc286662931][bookmark: _Toc286664812][bookmark: _Toc286666700][bookmark: _Toc286668580][bookmark: _Toc286670466][bookmark: _Toc286672347][bookmark: _Toc286674228][bookmark: _Toc286675568][bookmark: _Toc286662932][bookmark: _Toc286664813][bookmark: _Toc286666701][bookmark: _Toc286668581][bookmark: _Toc286670467][bookmark: _Toc286672348][bookmark: _Toc286674229][bookmark: _Toc286675569][bookmark: _Toc286662933][bookmark: _Toc286664814][bookmark: _Toc286666702][bookmark: _Toc286668582][bookmark: _Toc286670468][bookmark: _Toc286672349][bookmark: _Toc286674230][bookmark: _Toc286675570][bookmark: _Toc286662934][bookmark: _Toc286664815][bookmark: _Toc286666703][bookmark: _Toc286668583][bookmark: _Toc286670469][bookmark: _Toc286672350][bookmark: _Toc286674231][bookmark: _Toc286675571][bookmark: _Toc286662935][bookmark: _Toc286664816][bookmark: _Toc286666704][bookmark: _Toc286668584][bookmark: _Toc286670470][bookmark: _Toc286672351][bookmark: _Toc286674232][bookmark: _Toc286675572][bookmark: _Toc286662936][bookmark: _Toc286664817][bookmark: _Toc286666705][bookmark: _Toc286668585][bookmark: _Toc286670471][bookmark: _Toc286672352][bookmark: _Toc286674233][bookmark: _Toc286675573][bookmark: _Toc286662937][bookmark: _Toc286664818][bookmark: _Toc286666706][bookmark: _Toc286668586][bookmark: _Toc286670472][bookmark: _Toc286672353][bookmark: _Toc286674234][bookmark: _Toc286675574][bookmark: _Toc286662938][bookmark: _Toc286664819][bookmark: _Toc286666707][bookmark: _Toc286668587][bookmark: _Toc286670473][bookmark: _Toc286672354][bookmark: _Toc286674235][bookmark: _Toc286675575][bookmark: _Toc286662939][bookmark: _Toc286664820][bookmark: _Toc286666708][bookmark: _Toc286668588][bookmark: _Toc286670474][bookmark: _Toc286672355][bookmark: _Toc286674236][bookmark: _Toc286675576][bookmark: _Toc286662940][bookmark: _Toc286664821][bookmark: _Toc286666709][bookmark: _Toc286668589][bookmark: _Toc286670475][bookmark: _Toc286672356][bookmark: _Toc286674237][bookmark: _Toc286675577][bookmark: _Toc286662941][bookmark: _Toc286664822][bookmark: _Toc286666710][bookmark: _Toc286668590][bookmark: _Toc286670476][bookmark: _Toc286672357][bookmark: _Toc286674238][bookmark: _Toc286675578][bookmark: _Toc288473310][bookmark: _Toc295727283]IS_STATUS_REPORT [0x3C]
Name:	IS_STATUS REPORT 
Direction:	TESS to IS
Description:	The TESS sends the IS_STATUS_REPORT in response to the TES_STATUS_REQUEST.   This message can be used to obtain the current status of the TESS if the IS temporarily loses communication. 
Use:	This message is used during normal operation. 
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	3C
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	TESS Status
	Bit Or’d Fields
   0x00  Alive
   0x04 Comm Kill
   0x08 Mobility Kill
   0x10 Firepower Kill
   0x20 Catastrophic Kill

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 4


[bookmark: _Toc286662943][bookmark: _Toc286664824][bookmark: _Toc286666712][bookmark: _Toc286668592][bookmark: _Toc286670478][bookmark: _Toc286672359][bookmark: _Toc286674240][bookmark: _Toc286675580][bookmark: _Toc286662944][bookmark: _Toc286664825][bookmark: _Toc286666713][bookmark: _Toc286668593][bookmark: _Toc286670479][bookmark: _Toc286672360][bookmark: _Toc286674241][bookmark: _Toc286675581][bookmark: _Toc286662945][bookmark: _Toc286664826][bookmark: _Toc286666714][bookmark: _Toc286668594][bookmark: _Toc286670480][bookmark: _Toc286672361][bookmark: _Toc286674242][bookmark: _Toc286675582][bookmark: _Toc286662946][bookmark: _Toc286664827][bookmark: _Toc286666715][bookmark: _Toc286668595][bookmark: _Toc286670481][bookmark: _Toc286672362][bookmark: _Toc286674243][bookmark: _Toc286675583][bookmark: _Toc286662947][bookmark: _Toc286664828][bookmark: _Toc286666716][bookmark: _Toc286668596][bookmark: _Toc286670482][bookmark: _Toc286672363][bookmark: _Toc286674244][bookmark: _Toc286675584][bookmark: _Toc286662948][bookmark: _Toc286664829][bookmark: _Toc286666717][bookmark: _Toc286668597][bookmark: _Toc286670483][bookmark: _Toc286672364][bookmark: _Toc286674245][bookmark: _Toc286675585][bookmark: _Toc286662949][bookmark: _Toc286664830][bookmark: _Toc286666718][bookmark: _Toc286668598][bookmark: _Toc286670484][bookmark: _Toc286672365][bookmark: _Toc286674246][bookmark: _Toc286675586][bookmark: _Toc286662950][bookmark: _Toc286664831][bookmark: _Toc286666719][bookmark: _Toc286668599][bookmark: _Toc286670485][bookmark: _Toc286672366][bookmark: _Toc286674247][bookmark: _Toc286675587][bookmark: _Toc286662951][bookmark: _Toc286664832][bookmark: _Toc286666720][bookmark: _Toc286668600][bookmark: _Toc286670486][bookmark: _Toc286672367][bookmark: _Toc286674248][bookmark: _Toc286675588][bookmark: _Toc286662952][bookmark: _Toc286664833][bookmark: _Toc286666721][bookmark: _Toc286668601][bookmark: _Toc286670487][bookmark: _Toc286672368][bookmark: _Toc286674249][bookmark: _Toc286675589][bookmark: _Toc286662953][bookmark: _Toc286664834][bookmark: _Toc286666722][bookmark: _Toc286668602][bookmark: _Toc286670488][bookmark: _Toc286672369][bookmark: _Toc286674250][bookmark: _Toc286675590][bookmark: _Toc286662954][bookmark: _Toc286664835][bookmark: _Toc286666723][bookmark: _Toc286668603][bookmark: _Toc286670489][bookmark: _Toc286672370][bookmark: _Toc286674251][bookmark: _Toc286675591][bookmark: _Toc286662955][bookmark: _Toc286664836][bookmark: _Toc286666724][bookmark: _Toc286668604][bookmark: _Toc286670490][bookmark: _Toc286672371][bookmark: _Toc286674252][bookmark: _Toc286675592][bookmark: _Toc286662956][bookmark: _Toc286664837][bookmark: _Toc286666725][bookmark: _Toc286668605][bookmark: _Toc286670491][bookmark: _Toc286672372][bookmark: _Toc286674253][bookmark: _Toc286675593][bookmark: _DCIU_to_TESS][bookmark: _Ref286829341][bookmark: _Toc288473311][bookmark: _Toc295727284]IS to TESS Interface Message Descriptions
In the message descriptions detailed in this section, the “Direction” portion of the message description refers to whether the message is going from IS to TESS or from TESS to IS. The message ID is identified in brackets after the message name. See §7.0 for message usage based on TESS type (Aircraft, Vehicle or Man-Worn).  Messages marked as (New) in §5.0 are messages that have been consolidated into this standard from the I-HITS-ICD-001.
[bookmark: _Toc288473312]Each message in this ICD indicates which Response Message is required, if any.
All numbers in this section shall be interpreted at decimal unless otherwise specified.
An “N” shall be used in variable length messages to represent a variable value.
Unless explicitly noted otherwise, for all fields with two or more bytes in this section, the left byte shall be the Most Significant Byte (MSB) and the right byte shall be the Least Significant Byte (LSB).
[bookmark: _Toc295727285]TES_ACKNOWLEDGE [0x5E] 
Name:	TES_ACKNOWLEDGE 
Direction:	IS to TESS
Description:	The IS sends this message to the TESS after it has received one of the messages shown in §7.0. The single Data byte contains the ID of the message that was received by the IS.
Use:	The IS sends a TES_ACKNOWLEDGE to the TESS during normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	5E
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	Data
	Message ID received by the IS. 

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 4


[bookmark: _Toc286662959][bookmark: _Toc286664840][bookmark: _Toc286666728][bookmark: _Toc286668608][bookmark: _Toc286670494][bookmark: _Toc286672375][bookmark: _Toc286674256][bookmark: _Toc286675596][bookmark: _Toc286662960][bookmark: _Toc286664841][bookmark: _Toc286666729][bookmark: _Toc286668609][bookmark: _Toc286670495][bookmark: _Toc286672376][bookmark: _Toc286674257][bookmark: _Toc286675597][bookmark: _Toc286662961][bookmark: _Toc286664842][bookmark: _Toc286666730][bookmark: _Toc286668610][bookmark: _Toc286670496][bookmark: _Toc286672377][bookmark: _Toc286674258][bookmark: _Toc286675598][bookmark: _Toc286662962][bookmark: _Toc286664843][bookmark: _Toc286666731][bookmark: _Toc286668611][bookmark: _Toc286670497][bookmark: _Toc286672378][bookmark: _Toc286674259][bookmark: _Toc286675599][bookmark: _Toc286662963][bookmark: _Toc286664844][bookmark: _Toc286666732][bookmark: _Toc286668612][bookmark: _Toc286670498][bookmark: _Toc286672379][bookmark: _Toc286674260][bookmark: _Toc286675600][bookmark: _Toc286662964][bookmark: _Toc286664845][bookmark: _Toc286666733][bookmark: _Toc286668613][bookmark: _Toc286670499][bookmark: _Toc286672380][bookmark: _Toc286674261][bookmark: _Toc286675601][bookmark: _Toc286662965][bookmark: _Toc286664846][bookmark: _Toc286666734][bookmark: _Toc286668614][bookmark: _Toc286670500][bookmark: _Toc286672381][bookmark: _Toc286674262][bookmark: _Toc286675602][bookmark: _Toc286662966][bookmark: _Toc286664847][bookmark: _Toc286666735][bookmark: _Toc286668615][bookmark: _Toc286670501][bookmark: _Toc286672382][bookmark: _Toc286674263][bookmark: _Toc286675603][bookmark: _Toc286662967][bookmark: _Toc286664848][bookmark: _Toc286666736][bookmark: _Toc286668616][bookmark: _Toc286670502][bookmark: _Toc286672383][bookmark: _Toc286674264][bookmark: _Toc286675604][bookmark: _Toc286662968][bookmark: _Toc286664849][bookmark: _Toc286666737][bookmark: _Toc286668617][bookmark: _Toc286670503][bookmark: _Toc286672384][bookmark: _Toc286674265][bookmark: _Toc286675605][bookmark: _Toc286662969][bookmark: _Toc286664850][bookmark: _Toc286666738][bookmark: _Toc286668618][bookmark: _Toc286670504][bookmark: _Toc286672385][bookmark: _Toc286674266][bookmark: _Toc286675606][bookmark: _Toc286662970][bookmark: _Toc286664851][bookmark: _Toc286666739][bookmark: _Toc286668619][bookmark: _Toc286670505][bookmark: _Toc286672386][bookmark: _Toc286674267][bookmark: _Toc286675607][bookmark: _Toc286662971][bookmark: _Toc286664852][bookmark: _Toc286666740][bookmark: _Toc286668620][bookmark: _Toc286670506][bookmark: _Toc286672387][bookmark: _Toc286674268][bookmark: _Toc286675608][bookmark: _Toc286662972][bookmark: _Toc286664853][bookmark: _Toc286666741][bookmark: _Toc286668621][bookmark: _Toc286670507][bookmark: _Toc286672388][bookmark: _Toc286674269][bookmark: _Toc286675609][bookmark: _Toc286662973][bookmark: _Toc286664854][bookmark: _Toc286666742][bookmark: _Toc286668622][bookmark: _Toc286670508][bookmark: _Toc286672389][bookmark: _Toc286674270][bookmark: _Toc286675610][bookmark: _Toc288473313][bookmark: _Toc295727286][bookmark: _Toc275786409]TES_ACK_NOT_SUPPORTED [0x10]
Name:	TES_ACK_NOT_SUPPORTED 
Direction:	IS to TESS
Description:	The IS sends this message to the TESS after it has received a message that is not recognized or supported by the IS.
Use:	This message is used during initialization and normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS 

	2
	10
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	Data
	Message ID received by TESS

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 4


[bookmark: _Toc288473314][bookmark: _Toc295727287]TES_ALMANAC_DATA [0x2F]
Name:	TES_ALMANAC_DATA 
Direction:	IS to SMODIM
Description:	The IS sends page 135 of almanac data to the TESS. The TESS responds with an IS_ACKNOWLEDGE message. Within the TESS, the SMODIM receives this message and passes the almanac data on to its GPS receiver. Bytes 4‑28 shown below correspond directly to data bytes 3‑27 of the “SET ONE PAGE OF ALMANAC” message (ID=0E hex) used by the GPS Receiver. 
Use:	This message is in response to an IS_ALMANAC_DATA_REQUEST message from the TESS. 
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	2F
	Message ID
	Identifies message type

	3
	1E
	Size
	Total message length in bytes

	4
	87
	Almanac Page Number
	Almanac page Number  - Page # indicating the type of Almanac data in bytes 5-28.

	5-28
	XX..XX
	Almanac Data
	Almanac Data
Page 135 of Page 135 (dec.) of Almanac data which includes ionosphere and UTC Parameters.  Twenty-four bytes packed in GPS‑ICD‑200 with parity bits, HOW and TLM words removed.

	29-30
	XXXX
	Checksum
	Addition of bytes 1 through 28


[bookmark: _Toc286662975][bookmark: _Toc286664856][bookmark: _Toc286666744][bookmark: _Toc286668624][bookmark: _Toc286670510][bookmark: _Toc286672391][bookmark: _Toc286674272][bookmark: _Toc286675612][bookmark: _Toc286662976][bookmark: _Toc286664857][bookmark: _Toc286666745][bookmark: _Toc286668625][bookmark: _Toc286670511][bookmark: _Toc286672392][bookmark: _Toc286674273][bookmark: _Toc286675613][bookmark: _Toc286662977][bookmark: _Toc286664858][bookmark: _Toc286666746][bookmark: _Toc286668626][bookmark: _Toc286670512][bookmark: _Toc286672393][bookmark: _Toc286674274][bookmark: _Toc286675614][bookmark: _Toc286662978][bookmark: _Toc286664859][bookmark: _Toc286666747][bookmark: _Toc286668627][bookmark: _Toc286670513][bookmark: _Toc286672394][bookmark: _Toc286674275][bookmark: _Toc286675615][bookmark: _Toc286662979][bookmark: _Toc286664860][bookmark: _Toc286666748][bookmark: _Toc286668628][bookmark: _Toc286670514][bookmark: _Toc286672395][bookmark: _Toc286674276][bookmark: _Toc286675616][bookmark: _Toc286662980][bookmark: _Toc286664861][bookmark: _Toc286666749][bookmark: _Toc286668629][bookmark: _Toc286670515][bookmark: _Toc286672396][bookmark: _Toc286674277][bookmark: _Toc286675617][bookmark: _Toc286662981][bookmark: _Toc286664862][bookmark: _Toc286666750][bookmark: _Toc286668630][bookmark: _Toc286670516][bookmark: _Toc286672397][bookmark: _Toc286674278][bookmark: _Toc286675618][bookmark: _Toc286662982][bookmark: _Toc286664863][bookmark: _Toc286666751][bookmark: _Toc286668631][bookmark: _Toc286670517][bookmark: _Toc286672398][bookmark: _Toc286674279][bookmark: _Toc286675619][bookmark: _Toc286662983][bookmark: _Toc286664864][bookmark: _Toc286666752][bookmark: _Toc286668632][bookmark: _Toc286670518][bookmark: _Toc286672399][bookmark: _Toc286674280][bookmark: _Toc286675620][bookmark: _Toc286662984][bookmark: _Toc286664865][bookmark: _Toc286666753][bookmark: _Toc286668633][bookmark: _Toc286670519][bookmark: _Toc286672400][bookmark: _Toc286674281][bookmark: _Toc286675621][bookmark: _Toc286662985][bookmark: _Toc286664866][bookmark: _Toc286666754][bookmark: _Toc286668634][bookmark: _Toc286670520][bookmark: _Toc286672401][bookmark: _Toc286674282][bookmark: _Toc286675622][bookmark: _Toc288473315][bookmark: _Toc295727288]TES_AMMO_LEVEL_REQUEST [0x49]
Name:	TES_AMMO_LEVEL_REQUEST
Direction:	IS to TESS
Description:	The IS requests the ammo level from the TESS. The TESS responds with an IS_AMMO_LEVEL_REPORT message.
Use:	This message is used in normal operation.
Response Message:	IS_AMMO_LEVEL_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	49
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	0109
	Checksum
	Addition of bytes 1 through 3


[bookmark: _Toc286662987][bookmark: _Toc286664868][bookmark: _Toc286666756][bookmark: _Toc286668636][bookmark: _Toc286670522][bookmark: _Toc286672403][bookmark: _Toc286674284][bookmark: _Toc286675624][bookmark: _Toc286662988][bookmark: _Toc286664869][bookmark: _Toc286666757][bookmark: _Toc286668637][bookmark: _Toc286670523][bookmark: _Toc286672404][bookmark: _Toc286674285][bookmark: _Toc286675625][bookmark: _Toc286662989][bookmark: _Toc286664870][bookmark: _Toc286666758][bookmark: _Toc286668638][bookmark: _Toc286670524][bookmark: _Toc286672405][bookmark: _Toc286674286][bookmark: _Toc286675626][bookmark: _Toc286662990][bookmark: _Toc286664871][bookmark: _Toc286666759][bookmark: _Toc286668639][bookmark: _Toc286670525][bookmark: _Toc286672406][bookmark: _Toc286674287][bookmark: _Toc286675627][bookmark: _Toc286662991][bookmark: _Toc286664872][bookmark: _Toc286666760][bookmark: _Toc286668640][bookmark: _Toc286670526][bookmark: _Toc286672407][bookmark: _Toc286674288][bookmark: _Toc286675628][bookmark: _Toc286662992][bookmark: _Toc286664873][bookmark: _Toc286666761][bookmark: _Toc286668641][bookmark: _Toc286670527][bookmark: _Toc286672408][bookmark: _Toc286674289][bookmark: _Toc286675629][bookmark: _Toc286662993][bookmark: _Toc286664874][bookmark: _Toc286666762][bookmark: _Toc286668642][bookmark: _Toc286670528][bookmark: _Toc286672409][bookmark: _Toc286674290][bookmark: _Toc286675630][bookmark: _Toc286662994][bookmark: _Toc286664875][bookmark: _Toc286666763][bookmark: _Toc286668643][bookmark: _Toc286670529][bookmark: _Toc286672410][bookmark: _Toc286674291][bookmark: _Toc286675631][bookmark: _Toc286662995][bookmark: _Toc286664876][bookmark: _Toc286666764][bookmark: _Toc286668644][bookmark: _Toc286670530][bookmark: _Toc286672411][bookmark: _Toc286674292][bookmark: _Toc286675632][bookmark: _Toc286662996][bookmark: _Toc286664877][bookmark: _Toc286666765][bookmark: _Toc286668645][bookmark: _Toc286670531][bookmark: _Toc286672412][bookmark: _Toc286674293][bookmark: _Toc286675633][bookmark: _Toc286662997][bookmark: _Toc286664878][bookmark: _Toc286666766][bookmark: _Toc286668646][bookmark: _Toc286670532][bookmark: _Toc286672413][bookmark: _Toc286674294][bookmark: _Toc286675634][bookmark: _Toc286662998][bookmark: _Toc286664879][bookmark: _Toc286666767][bookmark: _Toc286668647][bookmark: _Toc286670533][bookmark: _Toc286672414][bookmark: _Toc286674295][bookmark: _Toc286675635][bookmark: _Toc286662999][bookmark: _Toc286664880][bookmark: _Toc286666768][bookmark: _Toc286668648][bookmark: _Toc286670534][bookmark: _Toc286672415][bookmark: _Toc286674296][bookmark: _Toc286675636][bookmark: _Toc286663000][bookmark: _Toc286664881][bookmark: _Toc286666769][bookmark: _Toc286668649][bookmark: _Toc286670535][bookmark: _Toc286672416][bookmark: _Toc286674297][bookmark: _Toc286675637][bookmark: _Toc286663001][bookmark: _Toc286664882][bookmark: _Toc286666770][bookmark: _Toc286668650][bookmark: _Toc286670536][bookmark: _Toc286672417][bookmark: _Toc286674298][bookmark: _Toc286675638][bookmark: _Toc286663002][bookmark: _Toc286664883][bookmark: _Toc286666771][bookmark: _Toc286668651][bookmark: _Toc286670537][bookmark: _Toc286672418][bookmark: _Toc286674299][bookmark: _Toc286675639][bookmark: _Toc286663003][bookmark: _Toc286664884][bookmark: _Toc286666772][bookmark: _Toc286668652][bookmark: _Toc286670538][bookmark: _Toc286672419][bookmark: _Toc286674300][bookmark: _Toc286675640][bookmark: _Toc286663004][bookmark: _Toc286664885][bookmark: _Toc286666773][bookmark: _Toc286668653][bookmark: _Toc286670539][bookmark: _Toc286672420][bookmark: _Toc286674301][bookmark: _Toc286675641][bookmark: _Toc286663005][bookmark: _Toc286664886][bookmark: _Toc286666774][bookmark: _Toc286668654][bookmark: _Toc286670540][bookmark: _Toc286672421][bookmark: _Toc286674302][bookmark: _Toc286675642][bookmark: _Toc286663006][bookmark: _Toc286664887][bookmark: _Toc286666775][bookmark: _Toc286668655][bookmark: _Toc286670541][bookmark: _Toc286672422][bookmark: _Toc286674303][bookmark: _Toc286675643][bookmark: _Toc286663007][bookmark: _Toc286664888][bookmark: _Toc286666776][bookmark: _Toc286668656][bookmark: _Toc286670542][bookmark: _Toc286672423][bookmark: _Toc286674304][bookmark: _Toc286675644][bookmark: _Toc286663008][bookmark: _Toc286664889][bookmark: _Toc286666777][bookmark: _Toc286668657][bookmark: _Toc286670543][bookmark: _Toc286672424][bookmark: _Toc286674305][bookmark: _Toc286675645][bookmark: _Toc286663009][bookmark: _Toc286664890][bookmark: _Toc286666778][bookmark: _Toc286668658][bookmark: _Toc286670544][bookmark: _Toc286672425][bookmark: _Toc286674306][bookmark: _Toc286675646][bookmark: _Toc286663010][bookmark: _Toc286664891][bookmark: _Toc286666779][bookmark: _Toc286668659][bookmark: _Toc286670545][bookmark: _Toc286672426][bookmark: _Toc286674307][bookmark: _Toc286675647][bookmark: _Toc288473316][bookmark: _Toc295727289]TES_AMMO_LEVEL_SET [0x4A] (Non-SMODIM Version)  
Name:	TES_AMMO_LEVEL_SET 
Direction:	IS to TESS
Description:	The IS sends this command to the VDD to set its ammunition level. The VDD responds with an IS_ACKNOWLEDGE.  This is a one-time temporary change in the ammo level.  This message can be used for a partial ammo reload since this is only a temporary change in the ammo level.   When the TESS is commanded to reset or initializes, the ammo levels received in this message are discarded.
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	4A
	Message ID
	Identifies message type

	3
	36
	Size
	Total message length in bytes

	4
	XX
	Vehicle Type

	Vehicle Type of the TESS.  This field is not used to change the vehicle type of the TESS.  This field must match the current vehicle type of the TESS otherwise the message is ignored.
Range:  00 – 3F (hex)
See Table 25 for valid vehicle types

	5-20
	XX..XX
	Main Gun
	Main gun ammunition levels.   The total levels for all main gun ammo types must be less than or equal to 9900.

· Byte 5-6  - Ammo type A (blufor) or E (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 7-8  - Ammo type B (blufor) or F (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 9-10  - Ammo type C (blufor) or G (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 11-12  - Ammo type D (blufor) or H (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 13-14  - Ammo type I (blufor) or M (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 15-16  - Ammo type J (blufor) or N (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 17-18  - Ammo type K (blufor) or O (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 19-20  - Ammo type L (blufor) or P (opfor)
16-bit unsigned integer, Range: 0 - 9900

	21-36
	XX..XX
	Missile
	Missile ammunition levels.   The total levels for all missile ammo types must be less than or equal to 99.

· Byte 21-22  - Ammo type A (blufor) or E (opfor)
16-bit unsigned integer, Range: 0 - 99
· Byte 23-24  - Ammo type B (blufor) or F (opfor)
16-bit unsigned integer, Range: 0 - 99
· Byte 25-26  - Ammo type C (blufor) or G (opfor)
16-bit unsigned integer, Range: 0 - 99
· Byte 27-28  - Ammo type D (blufor) or H (opfor)
16-bit unsigned integer, Range: 0 - 99
· Byte 29-30  - Ammo type I (blufor) or M (opfor)
16-bit unsigned integer, Range: 0 - 99
· Byte 31-32  - Ammo type J (blufor) or N (opfor)
16-bit unsigned integer, Range: 0 - 99
· Byte 33-34  - Ammo type K (blufor) or O (opfor)
16-bit unsigned integer, Range: 0 - 99
· Byte 35-36  - Ammo type L (blufor) or P (opfor)
16-bit unsigned integer, Range: 0 - 99

	37-52
	XX..XX
	Coax
	Coax ammunition levels.   The total levels for all coax ammo types must be less than or equal to 9900.

· Byte 37-38  - Ammo type A (blufor) or E (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 39-40  - Ammo type B (blufor) or F (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 41-42  - Ammo type C (blufor) or G (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 43-44  - Ammo type D (blufor) or H (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 45-46  - Ammo type I (blufor) or M (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 47-48  - Ammo type J (blufor) or N (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 49-50  - Ammo type K (blufor) or O (opfor)
16-bit unsigned integer, Range: 0 - 9900
· Byte 51-52  - Ammo type L (blufor) or P (opfor)
16-bit unsigned integer, Range: 0 - 9900

	53-54
	XXXX
	Checksum
	Addition of bytes 1 through 52
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Name:	TES_AMMO_LEVEL_SET (SMODIM version)
Direction:	IS to SMODIM
Description:	The IS sends this command to the SMODIM to set its ammunition level. The SMODIM responds with an IS_ACKNOWLEDGE.
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	4A
	Message ID
	Identifies message type

	3
	1E
	Size
	Total message length in bytes

	4
	XX
	Vehicle Type (Aircraft Type for SMODIM)
	Vehicle Type
Range:  00 – 3F (hex)
See Table 14.

	5-12
	XX..XX
	Weapon 1
	Weapon 1 ammunition levels.   The total of the levels for ammo types 0 through 3 must be less than or equal to 9900.
· Byte 5-6  - Ammo type 0 - APDS (default)
16-bit unsigned integer, Range: 0 - 9900
· Byte 7-8  - Ammo type 1 – HEAT
16-bit unsigned integer, Range: 0 - 9900
· Byte 9-10  - Ammo type 2 – unused
16-bit unsigned integer, Range: 0 - 9900
· Byte 11-12  - Ammo type 3 – unused
16-bit unsigned integer, Range: 0 - 9900

	13-20
	XX..XX
	Weapon 2
	Weapon 2 ammunition levels.   The total of the levels for ammo types 0 through 3 must be less than or equal to 99.
· Byte 13-14  - Ammo type 0
16-bit unsigned integer, Range: 0 - 99
· Byte 15-16  - Ammo type 1
16-bit unsigned integer, Range: 0 - 99
· Byte 17-18  - Ammo type 2
16-bit unsigned integer, Range: 0 - 99
· Byte 19-20  - Ammo type 3
16-bit unsigned integer, Range: 0 - 99

	21-28
	XX..XX
	Weapon 3
	Weapon 3 ammunition levels.   The total of the levels for ammo types 0 through 3 must be less than or equal to 9900.
· Byte 21-22  - Ammo type 0
16-bit unsigned integer, Range: 0 - 9900
· Byte 23-24  - Ammo type 1
16-bit unsigned integer, Range: 0 - 9900
· Byte 25-26  - Ammo type 2
16-bit unsigned integer, Range: 0 - 9900
· Byte 27-28  - Ammo type 3
16-bit unsigned integer, Range: 0 - 9900

	29-30
	XXXX
	Checksum
	Addition of bytes 1 through 28
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Name:	TES_CIS_DIRECT_FIRE_EVENT_COMMAND 
Direction:	IS to TESS
Description:	By sending this message to the TESS (via the IS), the CIS can cause an individual TESS to perform the same processing it would normally perform as though that TESS was triggered by an actual direct fire event in the field. In the case of a Hit or one of the various types of Kills, this includes only the normal processing after the Monte Carlo mechanism has determined the event result. Upon receipt of one of these messages, the TESS shall perform the appropriate processing (possibly including activation of cues) and then generate a standard IS_EVENT_REPORT message, store it, and send it to the IS. The IS will process this event the same as any other TESS event by appending position and time tag and send it to the CIS. See Table 27 for event report messages that are generated when the CIS issues a Direct Fire Event Command to the TESS.
Use:	This message is used during normal operation.
Response Message: 	IS_ACKNOWLEDGE followed by IS_EVENT_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	59
	Message ID
	Identifies message type

	3
	0A
	Size
	Total message length in bytes

	4
	XX
	Event Code
	Event Code:
01 – Resurrect
02 - Reset
0E – Miss
0F – Hit
10 – Kill
11 – Mobility Kill
12 – Firepower Kill
13 – Communications Kill 

	5
	XX
	Event SubCode
	Event SubCode – Varies according to event report type.  See Table 15.

	6
	XX
	Zone of Impact
	Zone of Impact – Varies according to event report type.  See Table 15.

	7-8
	XXXX
	Player ID
	Player ID – Varies according to the event report type.  See Table 15.

	9-10
	XXXX
	Checksum
	Addition of bytes 1 through 8
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Note:
Message ID 0x33 is used by TES_CIS_EVENT_COMMAND (non-SMODIM Version) [0x33] and TES_CIS_EVENT_COMMAND (SMODIM version) [0x33]
Name:	TES_CIS_EVENT_COMMAND 
Direction:	IS to TESS
Description:	This message is sent to the TESS. The TESS responds to the command by sending an IS_ACKNOWLEDGE message to the IS. TES_CIS_EVENT_COMMAND messages are initiated by the CIS and forwarded through the IS to the TESS. The TESS also stores the event and reports it back to the IS after it is acted upon. Event codes 04-09 and 0C are indirect events.  See Table 28 for event report messages that are generated when the CIS issues an Event Command to the TESS.  
Use:	These messages are used in normal operation.
Response Message:	IS_ACKNOWLEDGE followed by IS_EVENT_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	33
	Message ID
	Identifies message type

	3
	07
	Size
	Total message length in bytes

	4
	XX
	Event Code
	Identifies TES_CIS_EVENT_COMMAND type.  See Table 7 below for descriptions. See Table 15 for corresponding Event Report Event Codes that will be contained in IS_EVENT_REPORT response message. Valid values (hex) are as follows:

00 – Initialize
01 – BIT
02 – Reset
03 – Resurrect
04 – Miss
05 – Hit
06 – Kill
07 – Mobility Kill  (for R-VDD and RMWV only)
08 – Firepower Kill  (for R-VDD and RMWV only)
09 – Communications Kill  (for R-VDD and RMWV only)
0A – Reserved
0B – Reserved
0C – Chemical Contamination  (for R-VDD and RMWV only)
0D – Reserved
0E – Request Fire Statistics  (for DFV only)
0F – Chemical De-Contamination  (for R-VDD and RMWV only)
10 – Clear Events

	5
	XX
	Event SubCode
	Varies according to event code type.
	Event Code (hex)
	Event SubCode

	00, 02, 03, 0F, 10
	00

	01
	The IS loads this field with its own IS BIT result value.  See Table 18 IS Built In Test (BIT) Definitions

	04, 05, 06, 07, 08, 09, 0C
	Indirect Fire Weapon Type
See Table 17




	6-7
	XXXX
	Checksum
	Addition of bytes 1 through 5



[bookmark: _Ref286735600][bookmark: _Toc286823769][bookmark: _Toc288410112][bookmark: _Toc295727875]Table 7 TES_CIS_EVENT_COMMAND Descriptions (non-SMODIM version)
	Event Code (hex)
	Command Type
	Description

	00
	Initialize
	The IS commands the TESS to initialize. The TESS is given a full ammunition count, (e.g., to the ammunition levels defined by the most recent TES_AMMO_LEVEL_SET message) is made alive if dead, chemical de-contamination occurs if required, its event memory is cleared, a nuclear sickness level is determined, and BIT is not executed as a result of this command. An initialization event is reported to the IS.

	01
	BIT
	The IS commands the TESS to perform BIT. The single data byte contains the results of the IS self-test. The results of the TESS BIT are displayed at the TESS together with the IS BIT results.  BIT Event Reports are generated by the TESS.

	02
	Reset
	The IS commands the TESS to reset. The TESS is given a full ammunition count and is made alive if dead. No new nuclear sickness level is determined, event memory is not cleared, chemical de-contamination occurs if required, and BIT is not executed as a result of this command. A reset event is reported to the IS.  When executed, the RMWV zeros the ammo fired counts.

	03
	Resurrect
	The IS commands the TESS to resurrect. The TESS is made alive again, if dead. The ammunition count is not changed, no new nuclear sickness level is determined, event memory is not cleared, chemical contamination status is unchanged, and a BIT is not executed as a result of this command. The TESS reports a resurrect event to the IS.

	04
	Miss
	The IS causes execution of standard miss actions in the TESS. The TESS records a miss event and reports it to the IS.

	05
	Hit
	Causes execution of standard hit actions in the TESS. The TESS records a hit event and reports it to the IS.

	06
	Kill
	The IS causes execution of standard kill actions in the TESS. The TESS records a kill event and reports it to the IS.

	07
	Mobility Kill
	The IS causes execution of standard mobility kill actions in the TESS. The TESS records a mobility kill event and reports it to the IS. The RMWV will treat this command as a catastrophic kill.

	08
	Firepower Kill
	The IS causes execution of standard firepower kill actions in the TESS. The TESS records a firepower kill event and reports it to the IS.  The RMWV will treat this command as a catastrophic kill.
NOTE:  that the terminology for Kill is equivalent to a Catastrophic Kill for a VDD which is equivalent to the Kill for a DFV.

	09
	Communications Kill
	The IS causes execution of standard communications kill actions in the TESS.  The TESS records a communications kill event and reports it to the IS.  The RMWV will treat this command as a catastrophic kill.

	0C
	Chemical Contamination
	The IS causes execution of standard chemical contamination actions in the TESS.  The TESS records a chemical contamination event and reports it to the IS.

	0E
	Request Fire Statistics
	N/A

	0F
	Chemical De-Contamination
	The IS causes execution of standard chemical de-contamination actions in the TESS.  The TESS records a chemical contamination event and reports it to the IS.

	10
	Clear Events
	Used to clear events memory
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Note:
Message ID 0x33 is used by TES_CIS_EVENT_COMMAND (non-SMODIM Version) [0x33] and TES_CIS_EVENT_COMMAND (SMODIM version) [0x33]
Name:	TES_CIS_EVENT_COMMAND (SMODIM version)
Direction:	IS to SMODIM
Description:	This message is sent to the TESS.  The TESS responds to the command by sending an IS_ACKNOWLEDGE message to the IS.  TES_CIS_EVENT_COMMAND messages are initiated by the IS and forwarded through the IS to the TESS.  See Table 28 event report messages that are generated when the CIS issues an Event Command to the TESS.  
Use:	These messages are used during normal operation.
Response Message:	IS_ACKNOWLEDGE followed by IS_EVENT_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	33
	Message ID
	Identifies message type

	3
	07
	Size
	Total message length in bytes

	4
	XX
	Event Code
	Identifies IS Event Command type.  See Table 8 below for descriptions. Valid values (hex) are as follows:

00 – Initialize
01 – BIT
02 – Reset
03 – Resurrect
04 – Miss
05 – Hit
06 – Kill

	5
	XX
	Event SubCode
	Varies according to event code type.
	Event Code (hex)
	Event SubCode

	00, 02, 03
	00

	01
	The IS loads this field with its own IS BIT result value.  See Table 18 IS Built In Test (BIT) Definitions

	04, 05, 06
	Indirect Fire Weapon Type
See Table 17




	6-7
	XXXX
	Checksum
	Addition of bytes 1 through 5
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	Event Code (hex)
	Command Type
	Description

	00
	Initialize
	The IS commands the SMODIM to initialize.  The SMODIM is given a full ammunition count, is made alive if dead, its event memory is cleared, and BIT is not executed as a result of this command.  An initialization event is reported to the IS.

	01
	BIT
	The IS commands the SMODIM to perform BIT.  The single data byte contains the results of the self-test.  The results of the TESS BIT are displayed at the TESS together with the IS BIT results.  BIT Event Reports are generated by the TESS.

	02
	Reset
	The IS commands the SMODIM to reset.  The SMODIM is given a full ammunition count, is made alive if dead, its event memory is not cleared, and BIT is not executed as a result of this command.  A reset event is reported to the IS.

	03
	Resurrect
	The IS commands the SMODIM to resurrect.  The SMODIM is made alive again if dead.  The ammunition count is not changed, event memory is not cleared and a bit is not executed as a result of this command.  A resurrect event is reported to the IS.

	04
	Miss
	The IS causes execution of standard miss actions in the SMODIM.  The SMODIM records a miss event and reports it to the IS.

	05
	Hit
	The IS causes execution of standard hit actions in the SMODIM.  The SMODIM records a hit event and reports it to the IS.

	06
	Kill
	The IS causes execution of standard kill actions in the SMODIM.  The TESS records a kill event and reports it to the IS.
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Name:	TES_DIFFERENTIAL_DATA 
Direction:	IS to SMODIM 
Description:	This data is reported to the GPS in the SMODIM to set the differential pseudo range corrections.  The SMODIM responds by sending a TES_ACKNOWLEDGE message to the IS. Bytes 4 to N+6 shown below correspond directly to data bytes 3 through LEN‑1, where LEN = 5*N1+5*N2+6, of the SET DIFFERENTIAL PSEUDORANGE CORRECTIONS (not covered in this document) message (ID = 0F hex) required by the GPS Receiver.
Use:	This message is an immediate response to an IS_DIFFERENTIAL_DATA_REQUEST message from the SMODIM.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	31
	Message ID
	Identifies message type

	3
	N+8
	Size
	Total message length in bytes

	4
	XX
	Data
	4 MSS = N1 = number of type 1 RTCM corrections.
4 Labs = N2 = number of type 2 RTCM corrections.
Total number of data bytes = N = 5*N1 + 5*N2.

	5-6
	XXXX
	Data
	Reference time for RTCM corrections given as seconds in the hour, GPS time
Least significant bit = 1.0 seconds
Byte 5 ‑ Least significant byte
Byte 6 ‑ Most significant byte

	7 to
N1*5 + 6
	XX..XX
	Data
	Type 1 RTCM in accordance with RTCM 134‑89 / SC 104‑68) corrections for up to 15 satellites.  Each satellite correction packet requires 5 bytes and includes the correction, correction rate, issue of ephemeris identifier, scale and UDRE bits.

	N1*5 + 7
to
N+6
	XX..XX
	Data
	Type 2 RTCM corrections for up to 15 satellites.  Each satellite correction packet requires 5 bytes and includes the correction, correction rate, issue of ephemeris identifier, scale and UDRE bits.

	N+7
to
N+8
	XXXX
	Checksum
	Addition of bytes 1 through N+6
  Byte N+7 ‑ Most significant byte
  Byte N+8 ‑ Least significant byte


[bookmark: _Toc275786416][bookmark: _Toc288473322][bookmark: _Toc295727295]TES_EPHEMERIS_DATA [0x30]
Name:	TES_EPHEMERIS_DATA 
Direction:	IS to SMODIM
Description:	This message, or series of messages, contains detailed characteristics on the orbit of the satellites in view from the training area at a particular time. This data is reported to GPS in the SMODIM to set the satellite ephemeris data in order to perform “fast fixes”. Bytes 4‑76 shown below correspond directly to data bytes 3‑75 of the SET SATELLITE EPHEMERIS (not covered in this document) message (ID = 0D hex) required by the GPS Receiver. 
Use:	This message is in response to an IS_EPHEMRIS_DATA_REQUEST message from the SMODIM.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	30
	Message ID
	Identifies message type

	3
	4E
	Size
	Total message length in bytes

	4
	XX
	Data
	Satellite PRN

	5-28
	XX..XX
	Data
	Packed subframe 1 data (given in ICD‑GPS‑200 format with parity bits, HOW and TLM words removed).

	29-52
	XX..XX
	Data
	Packed subframe 2 data (given in ICD‑GPS‑200 format with parity bits, HOW and TLM words removed).

	53-76
	XX..XX
	Data
	Packed subframe 3 data (given in ICD‑GPS‑200 format with parity bits, HOW and TLM words removed).

	77-78
	XXXX
	Checksum
	Addition of bytes 1 through 76


[bookmark: _Toc286663072][bookmark: _Toc286664953][bookmark: _Toc286666841][bookmark: _Toc286668721][bookmark: _Toc286670607][bookmark: _Toc286672488][bookmark: _Toc286674369][bookmark: _Toc286663073][bookmark: _Toc286664954][bookmark: _Toc286666842][bookmark: _Toc286668722][bookmark: _Toc286670608][bookmark: _Toc286672489][bookmark: _Toc286674370][bookmark: _Toc286663074][bookmark: _Toc286664955][bookmark: _Toc286666843][bookmark: _Toc286668723][bookmark: _Toc286670609][bookmark: _Toc286672490][bookmark: _Toc286674371][bookmark: _Toc286663075][bookmark: _Toc286664956][bookmark: _Toc286666844][bookmark: _Toc286668724][bookmark: _Toc286670610][bookmark: _Toc286672491][bookmark: _Toc286674372][bookmark: _Toc286663076][bookmark: _Toc286664957][bookmark: _Toc286666845][bookmark: _Toc286668725][bookmark: _Toc286670611][bookmark: _Toc286672492][bookmark: _Toc286674373][bookmark: _Toc286663077][bookmark: _Toc286664958][bookmark: _Toc286666846][bookmark: _Toc286668726][bookmark: _Toc286670612][bookmark: _Toc286672493][bookmark: _Toc286674374][bookmark: _Toc275786417][bookmark: _Toc288473323][bookmark: _Toc295727296]TES_LBA_REMOTE_EVENT [0x36] (Future)
Name:	TES_LBA_REMOTE_EVENT  
Direction:	IS to SMODIM
Description:	The IS uses this message to transfer a remote event to the Longbow Apache platform.
Use:	This message is not implemented at this time, it is only documented in the ICD for planning purposes.  
Response Message: 	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	36
	Message ID
	Identifies message type

	3
	18
	Size
	Total message length in bytes

	4
	XX
	LBA Event Code
	The type of LBA event where:

0 - LBA primary location
1 - LBA primary location followed by secondary location
2 - LBA secondary location
3 - LBA firing remote laser code
4 - Laser on
5 - Laser off
6 - Laser code change

	5-8
	XX..XX
	Designation Position
	Byte 5-6 - Local grid Northings

Unsigned integer
Least significant bit  = 1 meter
Range: 0 to 65534 meters
Byte 5 ‑ Least significant byte
Byte 6 ‑ Most significant byte
The value FFFF (hex) is used to indicate out of range

Byte 7-8 - Local grid Eastings

Unsigned integer
Least significant bit  = 1 meter
Range: 0 to 65534 meters
Byte 7 ‑ Least significant byte
Byte 8 ‑ Most significant byte
The value FFFF (hex) is used to indicate out of range

	9-12
	XX..XX
	Designation Time
	Time of the event in BCD referenced to UTC.

Byte 9 - Day of week / Tenths of second
  Least significant nibble – tenths of second,  range: 0 - 9
  Most significant nibble – day of week:
    1 – Sunday
    2 – Monday
    3 – Tuesday
    4 – Wednesday
    5 – Thursday
    6 – Friday
    7 – Saturday

Byte 10 - hour in BCD,  range: 0 - 23
Byte 11 - minute in BCD,  range: 0 - 59
Byte 12 - second in BCD,  range: 0 - 59

	13-16
	XX..XX
	Aimpoint
	Byte 13-14 - Local grid Northings

16-bit unsigned integer
Least significant bit  = 1 meter
Range: 0 to 65534 meters
Byte 13 ‑ Least significant byte
Byte 14 ‑ Most significant byte
The value FFFF (hex) is used to indicate out of range

Byte 15-16 - Local grid Eastings

16-bit unsigned integer
Least significant bit  = 1 meter
Range: 0 to 65534 meters
Byte 15 ‑ Least significant byte
Byte 16 ‑ Most significant byte
The value FFFF (hex) is used to indicate out of range

	17
	XX
	LBA Delta Azimuth
	Footprint azimuth delta used for footprint calculations.  Represents the half angle of the footprint, 0-255 milliradians.

	18
	XX
	LBA Delta Range
	Range delta to be used in footprint calculations

Range:  0 – 512 meters
Least significant bit – 2 meters representing ½ the total footprint.
For SAL missiles, 255 signifies 2000 meters

	19
	XX
	LBA TOF
	Time of flight for SAL missiles or rockets

Range: 0 – 51 seconds
Least significant bit = 0.2 seconds

	20-21
	XXXX
	LBA Laser Code
	Tri-service octal laser code for either SAL missile event launch or designation.

Upper nibble = alpha missile code

	22
	XX
	LBA Launch Mode
	Launch mode for missile event or rocket type for rocket event.

Missile Event
  0 - LOAL
  1 - LOBL
  2 - LOBLO

Rocket Event
  0 - 6PD
  1 - 6MP
  2 - others

	23-24
	XXXX
	Checksum
	Addition of bytes 1 through 22
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Name:	TES_PING_REQUEST
Direction:	IS to TESS	
Description:	The IS sends this message to notify the TESS of changes in the IS BIT Status and to test the communication interface with the TES.  It may do so at any time and in fact can use the TES_PING_REQUEST message as a heart beat polling message if desired. The TESS will respond with the IS_PING_RESPONSE message that contains the basic BIT and Kill status from the TES. Note that using the TES_PING_REQUEST does not cause BIT to be executed in the TESS; it only causes the last BIT result to be reported.
Use:	This message is used during normal operation.
Response Message:	IS_PING_RESPONSE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	66
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	BIT Status
	BIT Status of the IS.
See Table 18 IS Built In Test (BIT) Definitions

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 3
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Name:	TES_PING_RESPONSE
Direction:	IS to TESS
Description:	The IS sends this message in response to the TES_IS_PING_REQUEST message.  It returns the BIT status.  Note that the IS does not execute BIT.
Use:	This message is used during normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	68
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	BIT Status
	BIT Status of the IS.  See Table 18 IS Built In Test (BIT) Definitions

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 3
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Name:	TES_POSITION_REPORT 
Direction:	IS to TESS
Description:	The GPS-based position data are reported to the TESS using this message. The IS obtains position from GPS, in terms of a world-wide WGS-84 latitude and longitude system, and sends that to the TESS in response to the IS_POSITION_REQUEST message. The TES_POSITION_REPORT is also used to report to the TESS the current quality of fix and the GPS time in UTC to the nearest one second. No conversion is done by the IS from the “raw” or ASCII formats except zero filling to keep the fields a fixed length. All conversion is left to the TESS device to carry out depending on its use of the data (display, event storage, time setting, etc.) The accuracy of the time field dependent on the amount of time it takes the IS to create and deliver the message to the TESS and for the TESS to read and process the message.
Use:	This message is used during normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	57
	Message ID
	Identifies message type

	3
	26
	Size
	Total message length in bytes

	4-9
	XX..XX
	Time of Fix
	GPS time of the position fix in NMEA UTC format (ASCII characters HHMMSS to the nearest 1 second), zero filled.

	10-19
	XX..XX
	Latitude
	NMEA formatted latitude as DDMM.MMMMa, where

DD = whole degrees,
MM.MMMM = minutes of a degree to 1/10,000ths of a Minute, 
a = N for North or S for South.
Will be zero filled if degrees are less than 10
All values are ASCII characters

	20-30
	XX..XX
	Longitude
	NMEA formatted Longitude as DDDMM.MMMMa, where

DDD = whole degrees,
MM.MMMM = minutes of a degree to 1/10,000ths of a Minute, 
a = E for East or W for West ;\
Will be zero filled if degrees are less than 100
All values are ASCII characters

	31-35
	XX..XX
	Altitude
	NMEA formatted altitude in meters above or below sea level as, SMMMM, where

S is an optional sign character only present if minus (“-“)
Otherwise, MMMMM = meters in altitude
Will be zero filled as appropriate (ex: -0052 for 52 meters below sea level or 00052 for 52 meters above sea level).
All values are ASCII characters

	37
	XX
	Type of Fix
	Type of Fix; valid values are as follows:

0 – No Solution (hex value 0)
‘1’ – Non-differential – standard  positioning service (ASCII 1)
‘2’ – Differential – standard positioning service (ASCII 2)
‘3’ – Non –differential – precise positioning service (ASCII 3)

	38-39
	XXXX
	Checksum
	Addition of bytes 1 through 37
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Name:	TES_REPEAT_LAST_MESSAGE 
Direction:	IS to TESS
Description:	The command is sent to the TESS if the IS detects a discrepancy with the checksum or message length of the received message. After the IS sends this message to the TESS, the TESS repeats the last message it sent to the IS.  The IS shall not send this message more than two times after the original is determined to be corrupt.  This message is typically not used since the IS and TESS will retry sending a message if a response has not been received.  If the last message sent was a TES_UNIT_CONFIGURATION_REQUEST message, the message will be resent until an IS_UNIT_CONFIGURATION_REPORT message is received.
Use:	The IS may send this message to the TESS during initialization or normal operation.
Response Message:	Resends most recent transmission
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	3B
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	00FB
	Checksum
	Addition of bytes 1 through 3
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Name:	TES_REQUEST_MISSED_EVENTS 
Direction:	IS to TESS
Description:	The IS sends a request for missed events to the TESS after the IS has detected that it has not received some event reports. The IS examines the event number field within the event reports to determine if it has missed event(s). The TESS responds to this message with IS_MISSED_EVENTS_REPORT. When the IS sends this message, the IS can only request a maximum of fifteen (15) events at one time. TESS report of missed events is limited to last 500 events.  Note this message will only support requesting of up to 7 missed events in a future SMODIM version.  
Use:	This message is used in normal operation.
Response Message:	IS_MISSED_EVENTS_REPORTS
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	2C
	Message ID
	Identifies message type

	3
	09
	Size
	Total message length in bytes

	4-7
	XX..XX
	Missed Event Numbers
	First and last requested missed event numbers.  The last minus the first event numbers must be less than 15.

  Byte 4-5 – First Event Number
16-bit unsigned integer

  Byte 6-7 – Last Event Number
16-bit unsigned integer


	8-9
	XXXX
	Checksum
	Addition of bytes 1 through 7
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Name:	TES_RESERVED 
Direction: 	IS to TESS
Description:	This message provides a capability for test equipment to control the VCU.
Use:	This message is not used during normal operation, or during initialization.  It is for debug and configuration use only. 
Response Message: 	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	DE
	Message ID
	Identifies message type

	3-N
	00FB
	Command Data
	Free form field as needed by the TESS.
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[bookmark: _Toc288473330][bookmark: _Ref290899637][bookmark: _Toc295727303]TES_SET_AMMO_DATA [0x6C]
Name:	TES_SET_AMMO_DATA 
Direction:	IS to TESS
Description:	The IS sends this message to update the ammunition data table in the R-VDD and the MILES-XXI VCU for one MILES Code or weapon type according to the variable fields in Table 26. The weapon data are transferred one weapon’s data at a time in this message. See Table 26 for the default values for all changeable fields
Use:	This message shall not be used during normal operations due to air interface loading constraints and the large size of these messages. It is recommended that this message not be utilized for over-the-air re-programming of weapon data, and that these data be re-programmed in the depot environment.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	6C
	Message ID
	Identifies message type

	3
	18
	Size
	Total message length in bytes.

	4-7
	XX..XX
	Vulnerability Version String
	The 4 byte field associated with the vulnerability version that applies after this change is made to the tables in the TESS.  See IS_VERSION_REPORT [0x51] message for details on this field.

	8
	XX
	Table Index
	The index number or MILES Code referencing the weapon type for whose ammo name will be changed.

	9
	XX
	Ammo Index
	The index number (1-8) designating the ammo type to receive the new name string.

	10
	XX
	Casualty Display
	Used for casualty event display and audio cue.  Valid values are as follows:

  0 – Admin
  1 – Artillery
  2 – Biological
  3 – Cannon
  4 – Chemical
  5 – Grenade
  6 – Heavy Weapon
  7 – Light Weapon
  8 – Machine Gun
  9 – Mine
  10 –Fire & Forget Missile
  11 – Guided Missile
  12 – Nuclear
  13 – Rocket
  14 – Small Arms

	11-22
	XX..XX
	Ammo Name
	The 12 ASCII character name for this ammo type.

	23-24
	XXXX
	Checksum
	Addition of bytes 1 through 22


[bookmark: _Toc286663210][bookmark: _Toc286665091][bookmark: _Toc286666979][bookmark: _Toc286668859][bookmark: _Toc286670745][bookmark: _Toc286672626][bookmark: _Toc286674507][bookmark: _Toc286663211][bookmark: _Toc286665092][bookmark: _Toc286666980][bookmark: _Toc286668860][bookmark: _Toc286670746][bookmark: _Toc286672627][bookmark: _Toc286674508][bookmark: _Toc286663212][bookmark: _Toc286665093][bookmark: _Toc286666981][bookmark: _Toc286668861][bookmark: _Toc286670747][bookmark: _Toc286672628][bookmark: _Toc286674509][bookmark: _Toc286663213][bookmark: _Toc286665094][bookmark: _Toc286666982][bookmark: _Toc286668862][bookmark: _Toc286670748][bookmark: _Toc286672629][bookmark: _Toc286674510][bookmark: _Toc286663214][bookmark: _Toc286665095][bookmark: _Toc286666983][bookmark: _Toc286668863][bookmark: _Toc286670749][bookmark: _Toc286672630][bookmark: _Toc286674511][bookmark: _Toc286663215][bookmark: _Toc286665096][bookmark: _Toc286666984][bookmark: _Toc286668864][bookmark: _Toc286670750][bookmark: _Toc286672631][bookmark: _Toc286674512][bookmark: _Toc286663216][bookmark: _Toc286665097][bookmark: _Toc286666985][bookmark: _Toc286668865][bookmark: _Toc286670751][bookmark: _Toc286672632][bookmark: _Toc286674513][bookmark: _Toc286663217][bookmark: _Toc286665098][bookmark: _Toc286666986][bookmark: _Toc286668866][bookmark: _Toc286670752][bookmark: _Toc286672633][bookmark: _Toc286674514][bookmark: _Toc286663218][bookmark: _Toc286665099][bookmark: _Toc286666987][bookmark: _Toc286668867][bookmark: _Toc286670753][bookmark: _Toc286672634][bookmark: _Toc286674515][bookmark: _Toc286663219][bookmark: _Toc286665100][bookmark: _Toc286666988][bookmark: _Toc286668868][bookmark: _Toc286670754][bookmark: _Toc286672635][bookmark: _Toc286674516][bookmark: _Toc286663220][bookmark: _Toc286665101][bookmark: _Toc286666989][bookmark: _Toc286668869][bookmark: _Toc286670755][bookmark: _Toc286672636][bookmark: _Toc286674517][bookmark: _Toc286663221][bookmark: _Toc286665102][bookmark: _Toc286666990][bookmark: _Toc286668870][bookmark: _Toc286670756][bookmark: _Toc286672637][bookmark: _Toc286674518][bookmark: _Toc286663222][bookmark: _Toc286665103][bookmark: _Toc286666991][bookmark: _Toc286668871][bookmark: _Toc286670757][bookmark: _Toc286672638][bookmark: _Toc286674519][bookmark: _Toc286663223][bookmark: _Toc286665104][bookmark: _Toc286666992][bookmark: _Toc286668872][bookmark: _Toc286670758][bookmark: _Toc286672639][bookmark: _Toc286674520][bookmark: _Toc286663224][bookmark: _Toc286665105][bookmark: _Toc286666993][bookmark: _Toc286668873][bookmark: _Toc286670759][bookmark: _Toc286672640][bookmark: _Toc286674521][bookmark: _Toc286663225][bookmark: _Toc286665106][bookmark: _Toc286666994][bookmark: _Toc286668874][bookmark: _Toc286670760][bookmark: _Toc286672641][bookmark: _Toc286674522][bookmark: _Toc286663226][bookmark: _Toc286665107][bookmark: _Toc286666995][bookmark: _Toc286668875][bookmark: _Toc286670761][bookmark: _Toc286672642][bookmark: _Toc286674523][bookmark: _Ref286933375][bookmark: _Toc288473331][bookmark: _Toc295727304]TES_SET_ASPECT_ANGLE_DATA [0x5F]
Name:	TES_SET_ASPECT_ANGLE_DATA
Direction:	IS to TESS
[bookmark: _Toc42574683]Description:	The IS sends this message to provide the aspect angle dependent Pk data for one weapon platform or vehicle type to the TESS for reprogramming in non-volatile memory. The aspect angle data for one platform are transferred one record at a time in this message. The data consist of a fixed length record of aspect angle modifiers for four zones (front, right side, rear, and left side).  If any Aspect Angle Modifier for a selected vehicle is not 1.00, the R-VDD will assume that the vehicle has a turret, will use the HUTT, and will report a HUTT loss of signal during built-in-test.  The HUTT may also be disabled/enabled from the CIS by the TES_SET_VEHICLE_TYPE (VDD Version) message or at the VDD console via the controller key.
Use:	This message shall not be used during normal operations due to air interface loading constraints and the large size of these messages. It is recommended that this message not be utilized for over-the-air re-programming of vulnerability, and that these data be re-programmed in the depot environment.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	5F
	Message ID
	Identifies message type

	3
	2A
	Size
	Total message length in bytes

	4
	XX
	Vehicle Type
	The vehicle type for which the included data pertains See Table 25.  The following special values shall also be acceptable:

255 - Man-Worn with Body Armor
254 - Man-Worn without Body Armor
253 - Crew Served Weapons

	5-8
	XX..XX
	Vulnerability Version String
	The 4 byte field associated with the vulnerability version that applies after this change is made to the tables in the TESS.  See IS_VERSION_REPORT message for details on this field.

	9-40
	XX..XX
	Aspect Angle Modifier
	Thirty-two (32) 1-byte fields of Aspect Angle Modifier factors.  The factors are 8-bit unsigned integers containing the actual Aspect Angle Modifier value (0.00 to 2.50) where the Least significant bit represents 1/100th.  See Table 31 for an example of a PK Table.

Byte 9-12 for the 4 zones for the Front position
Byte 13-16 for the 4 zones for the Right Front position
Byte 17-20 for the 4 zones for the Right position
Byte 21-24 for the 4 zones for the Right Rear position
Byte 25-28 for the 4 zones for the Rear position
Byte 29-32 for the 4 zones for the Left Rear position
Byte 33-36 for the 4 zones for the Left position
Byte 37-40 for the 4 zones for the Left Front position

The four zones are ordered as follows:

Zone 1 - Front
Zone 2 - Right Side
Zone 3 - Rear Zone
Zone 4 - Left Side

	41-42
	XXXX
	Checksum
	Addition of bytes 1 through 40


Notes: 
If any of the 32 modifiers are not 1.00, then the vehicle has a turret, and thus, the HUTT will be used to determine the turret angle, and the aspect angle modifiers will be applied.  On vehicles that the R-VDD software determined a turret is present, the HUTT can still be disabled or re-enabled from the TES_SET_VEHICLE message, or from Controller Mode.  The HUTT enable affects both self-test and assessment.
[bookmark: _Toc286663228][bookmark: _Toc286665109][bookmark: _Toc286666997][bookmark: _Toc286668877][bookmark: _Toc286670763][bookmark: _Toc286672644][bookmark: _Toc286674525][bookmark: _Toc286663229][bookmark: _Toc286665110][bookmark: _Toc286666998][bookmark: _Toc286668878][bookmark: _Toc286670764][bookmark: _Toc286672645][bookmark: _Toc286674526][bookmark: _Toc286663230][bookmark: _Toc286665111][bookmark: _Toc286666999][bookmark: _Toc286668879][bookmark: _Toc286670765][bookmark: _Toc286672646][bookmark: _Toc286674527][bookmark: _Toc286663231][bookmark: _Toc286665112][bookmark: _Toc286667000][bookmark: _Toc286668880][bookmark: _Toc286670766][bookmark: _Toc286672647][bookmark: _Toc286674528][bookmark: _Toc286663232][bookmark: _Toc286665113][bookmark: _Toc286667001][bookmark: _Toc286668881][bookmark: _Toc286670767][bookmark: _Toc286672648][bookmark: _Toc286674529][bookmark: _Toc286663233][bookmark: _Toc286665114][bookmark: _Toc286667002][bookmark: _Toc286668882][bookmark: _Toc286670768][bookmark: _Toc286672649][bookmark: _Toc286674530][bookmark: _Toc286663234][bookmark: _Toc286665115][bookmark: _Toc286667003][bookmark: _Toc286668883][bookmark: _Toc286670769][bookmark: _Toc286672650][bookmark: _Toc286674531][bookmark: _Toc286663235][bookmark: _Toc286665116][bookmark: _Toc286667004][bookmark: _Toc286668884][bookmark: _Toc286670770][bookmark: _Toc286672651][bookmark: _Toc286674532][bookmark: _Toc286663236][bookmark: _Toc286665117][bookmark: _Toc286667005][bookmark: _Toc286668885][bookmark: _Toc286670771][bookmark: _Toc286672652][bookmark: _Toc286674533][bookmark: _Toc288473332][bookmark: _Toc295727305]TES_SET_INITIAL_POSITION_TIME_DATE [0x32]
Name:	TES_SET_INITIAL_POSITION_TIME_DATE
Direction:	IS to TESS
Description:	The purpose of this message is to re-initialize GPS with an approximate position, time, and date so that the initial satellite acquisition can be performed without resorting to search-the-sky.  SMODIM uses the UTM data to set the local grid origin (southwest reference corner).  The TESS responds to this message by sending a TES_ACKNOWLEDGE message to the IS.  Bytes 4-11, 22, 23, and 25-29 shown below correspond respectively to data bytes 3-17 of the "SET INITIAL POSITION, TIME AND DATE” message (ID 02 hex) required by the GPS Receiver.  Bytes 13-20 shown below correspond directly to data bytes 6-13 of the “UTM COORDINATES FOR THE SOUTHWEST CORNER OF LOCAL GRID” (not covered in this document) message (ID = 17 hex) required by the GPS Receiver.  Byte 21 shown below corresponds directly to data byte 3 of the "SET LOCAL DATUM" (not covered in this document) message (ID = OA hex) required by the GPS Receiver.  In response to this message, the SMODIM reports a “Reference Corner" event to the IS.  The WGS84 datum is used by the GPS Receiver as a default value.
Use:	This message is in response to an IS_INITIAL_POSITION_TIME_AND_DATE_REQUEST message from the SMODIM.  This message is automatically sent during initialization time to non-SMODIM devices.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	32
	Message ID
	Identifies message type

	3
	1F
	Size
	Total message length in bytes

	4-7
	XX..XX
	Latitude
	Latitude of the center of the training area. 32-bit signed integer in full P/L format.
North positive
South negative
Range: -90 to +90 degrees
Byte 4 ‑ Least significant byte
Byte 7 ‑ Most significant byte

	8-11
	XX..XX
	Longitude
	Longitude of the center of the training area. 32-bit signed integer in full P/L format.
East positive
West negative
Range: -180 to +180 degrees
Byte 8 ‑ Least significant byte
Byte 11 ‑ Most significant byte

	12
	XX
	UTM Zone
	UTM Zone number.
Range: 1-60, 1-3C (hex)

	13-16
	XX..XX
	Easting or Longitude
	VCU / SMODIM
UTM Easting for SWRC
Range: 0 - 1,000,000 meters
32 bit unsigned integer in full P/L format

R-VDD
Longitude times 100,000
Range:  –17,999,999 to 17,999,999

Byte 13 ‑ Least significant byte
Byte 16 ‑ Most significant byte

	17-20
	XX..XX
	Northing or Latitude
	VCU / SMODIM
UTM Northing for SWRC
Range: 0 - 20,000,000 meters
32 bit unsigned integer in full P/L format

R-VDD
Latitude times 100,000
Range:  –8,999,999 to 8,999,999

Byte 17 ‑ Least significant byte
Byte 20 ‑ Most significant byte

	21
	XX
	Datum
	Local datum selection
Range: 01 through 34 (hex)
Examples (hex): 1F - NAD27, 31 - WGS84, 1 - EUR079

	22-23
	XXXX
	Altitude
	Height above mean sea level

16-bit signed integer
Least significant bit = 1 meter
Byte 22 – Least significant byte
Byte 23 – Most significant byte

	24
	XX
	DOP Limits
	GPS DOP limits
8 bit unsigned integer
Range:  0 - 255

	25
	XX
	Year
	Year since 1980.  Unsigned integer.

	26
	XX
	Month
	Month
8-bit unsigned integer
Range: 1 - 12

	27
	XX
	Day
	Day
8-bit unsigned integer
Range: 1 - 31

	28
	XX
	Hour
	Hour
8-bit unsigned integer
Range: 0 - 23

	29
	XX
	Minutes
	Minutes
8-bit unsigned integer
Range: 0 - 59

	30-31
	XXXX
	Checksum
	Addition of bytes 1 through 29


Notes:
All time fields (bytes 25-29) are referenced to UTC.
[bookmark: _Toc286663238][bookmark: _Toc286665119][bookmark: _Toc286667007][bookmark: _Toc286668887][bookmark: _Toc286670773][bookmark: _Toc286672654][bookmark: _Toc286674535][bookmark: _Toc286663239][bookmark: _Toc286665120][bookmark: _Toc286667008][bookmark: _Toc286668888][bookmark: _Toc286670774][bookmark: _Toc286672655][bookmark: _Toc286674536][bookmark: _Toc286663240][bookmark: _Toc286665121][bookmark: _Toc286667009][bookmark: _Toc286668889][bookmark: _Toc286670775][bookmark: _Toc286672656][bookmark: _Toc286674537][bookmark: _Toc286663241][bookmark: _Toc286665122][bookmark: _Toc286667010][bookmark: _Toc286668890][bookmark: _Toc286670776][bookmark: _Toc286672657][bookmark: _Toc286674538][bookmark: _Toc286663242][bookmark: _Toc286665123][bookmark: _Toc286667011][bookmark: _Toc286668891][bookmark: _Toc286670777][bookmark: _Toc286672658][bookmark: _Toc286674539][bookmark: _Toc286663243][bookmark: _Toc286665124][bookmark: _Toc286667012][bookmark: _Toc286668892][bookmark: _Toc286670778][bookmark: _Toc286672659][bookmark: _Toc286674540][bookmark: _Toc286663244][bookmark: _Toc286665125][bookmark: _Toc286667013][bookmark: _Toc286668893][bookmark: _Toc286670779][bookmark: _Toc286672660][bookmark: _Toc286674541][bookmark: _Toc286663245][bookmark: _Toc286665126][bookmark: _Toc286667014][bookmark: _Toc286668894][bookmark: _Toc286670780][bookmark: _Toc286672661][bookmark: _Toc286674542][bookmark: _Toc286663246][bookmark: _Toc286665127][bookmark: _Toc286667015][bookmark: _Toc286668895][bookmark: _Toc286670781][bookmark: _Toc286672662][bookmark: _Toc286674543][bookmark: _Toc286663247][bookmark: _Toc286665128][bookmark: _Toc286667016][bookmark: _Toc286668896][bookmark: _Toc286670782][bookmark: _Toc286672663][bookmark: _Toc286674544][bookmark: _Toc286663248][bookmark: _Toc286665129][bookmark: _Toc286667017][bookmark: _Toc286668897][bookmark: _Toc286670783][bookmark: _Toc286672664][bookmark: _Toc286674545][bookmark: _Toc286663249][bookmark: _Toc286665130][bookmark: _Toc286667018][bookmark: _Toc286668898][bookmark: _Toc286670784][bookmark: _Toc286672665][bookmark: _Toc286674546][bookmark: _Toc286663250][bookmark: _Toc286665131][bookmark: _Toc286667019][bookmark: _Toc286668899][bookmark: _Toc286670785][bookmark: _Toc286672666][bookmark: _Toc286674547][bookmark: _Toc288473333][bookmark: _Toc295727306]TES_SET_TIME [0x03]
Name:	TES_SET_TIME
Direction:	IS to TESS
Description:	The IS sends this message in response to the IS_TIME_REQUEST message.  This message will also be sent by the IS every fifteen (15) minutes.  The first TES_SET_TIME message will be sent when either the IS_SET_CONFIGURATION_DATA message has been received from the CIS or every 15 minutes.   When setting the Real Time Clock (RTC), it is recommended that the TESS apply an experientially determined offset to the time provided to compensate for the small processing and interface delays for the greatest accuracy.
Use:	The message is used at initialization and during normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	03
	Message ID
	Identifies message type

	3
	0D
	Size
	Total message length in bytes

	4
	XX
	Day of Week
	Day of week.  Valid values are as follows:

  1 - Sunday
  2 - Monday
  3 - Tuesday
  4 - Wednesday
  5 - Thursday
  6 - Friday
  7 - Saturday

	5-10
	XX..XX
	Date & Time
	UTC Time

Byte 5 – hour;  range: 0 - 23
Byte 6 – minute;  range: 0 - 59
Byte 7 – second;  range: 0 - 59
Byte 8 – day;  range: 1 - 31
Byte 9 – month;  range: 1 (January) - 12 (December)
Byte 10 – year;  range: 0 - 99

	11
	XX
	Time Zone Offset
	Local time minus Universal Time in half-hours units.  This data field adjusts when day light savings time changes.  Range:  -23 to 23

	12-13
	XXXX
	Checksum
	Addition of bytes 1 through 11
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Name:	TES_SET_VEHICLE_TYPE (VDD Version) 
Direction:	IS to TESS
Description:	The IS sends this message to set the vehicle type and to set the initial state of the HUTT, MES receiver message processing, and the Residual-Current Device (RCD). The TESS responds with an IS_ACKNOWLEDGE.
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	02
	Message ID
	Identifies message type

	3
	07
	Size
	Total message length in bytes

	4
	XX
	Vehicle Type
	Vehicle type; See Table 25

	5
	XX
	TESS Control Flags
	A flag byte defined as follows:

Bit 0 – if 1, instructs the TESS to disable the HUTT feature
Bit 1 – if 1, instructs the TESS to ignore MES message processing
Bit 2 – if 1, instructs the TESS to disable the RFCD capability.  (Note that by default the VDD powers on with the RCD capability off and therefore this flag should be set to 1 to preserve that condition)
Bit 3-7 – Always 0 and reserved

This field is ignored by the MILES-XXI VCU.
These flags may also be changed at the VDD console via the controller key.

	6-7
	XXXX
	Checksum
	Addition of bytes 1 through 5


Notes:
When a vehicle type is selected at the VDD console via the controller key, the MES will default to enabled. MES self-test is never run due to a hardware defect in the GFE MES receiver (not replaced on the RCS program). The HUTT enable is determined by an algorithm (see the TES_SET_ASPECT_ANGLE_DATA [0x5F] message).
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Name:	TES_SET_VEHICLE_TYPE 
Direction:	IS to SMODIM
Description:	The IS sends this message to set the aircraft type. The SMODIM responds with an IS_ACKNOWLEDGE. This command performs a Reset of the SMODIM.
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	02
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	Aircraft Type
	Aircraft Type
Range: 00 – 0F (hex) for aircraft, See Table 14.

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 4
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Name:	TES_SET_VULNERABILITY_DATA 
Direction:	IS to TESS
Description:	The IS sends this message to provide the vulnerability assessment data for one weapon platform or vehicle type, for one MILES weapon code to the TESS for reprogramming in non-volatile memory. The vulnerability data are transferred one weapon’s data at a time in the Set Vulnerability Message. The vulnerability data consist of a fixed length record of four zone modifiers (front, right side, rear, and left side), three sub-Pk factors (firepower kill, mobility kill, and communication kill), and eight ammo-type dependent Pk factors (ammo types A and E, B and F, C and G, D and H, I and M, J and N, K and O, and L and P). 
Use:	This message shall not be used during normal operations due to air interface loading constraints and the large size of these messages. It is recommended that this message not be utilized for over-the-air re-programming of vulnerability, and that these data be re-programmed in the depot environment.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	5B
	Message ID
	Identifies message type

	3
	1D
	Size
	Total message length in bytes

	4
	XX
	Vehicle Type
	The vehicle type for which the included data pertains See Table 25.  The following special values shall also be acceptable:

255 - Man-Worn with body armor
254 - Man-Worn without body armor
253 - Crew served weapons
252 - TOW 1 
251 - TOW 2
250 – MTID Man-E kneel
249 – MTID Man-F prone
248 – MTID Man 3-D
247 – MTID T-72 front
246 – MTID BRDM Front
245 – MTID ZSU23/4 front
244 – MTID BTR front
243 – MTID BMD front
242 – MTID T-72 side
241 – MTID Truck Side
240 – MTID BMD side
239 – MTID BRDM side
238 – MTID ZSU23/4 side
237 – MTID BMP1981 side
236 – MTID BMP front

	5
	XX
	Weapon Code
	The weapon code for this record.  Range: 0 – 36, See Table 16

	6-9
	XX..XX
	Vulnerability Version String
	The 4 byte field associated with the vulnerability version that applies after this change is made to the tables in the TESS.  See the IS_VERSION_REPORT [0x51] message for details on this field.

	10-13
	XX..XX
	Zone (PK)
	Four (4) 1-byte fields of Zone factors.  See Table 31 for an example of a PK Table.  Zone factors are 8-bit unsigned integers where the least significant bit represents ½ of 1% as follows:

0.5 to 100.0 numeric Zone Factor value
– no weapon effect in the associated zone
FC (hex.) – utility code
FD (hex.) - resurrect
FE (hex.) – near miss in the associated zone

Byte 10 scaled value for front zone
Byte 11 scaled value for right side zone
Byte 12 scaled value for rear zone
Byte 13 scaled value for left side zone

	14-19
	XX..XX
	Sub-Pk
	Three (3) 2-byte fields of Sub-Pk factors.  See Table 31 for an example of a PK Table. Sub-Pk factors are 16-bit unsigned integers where the least significant bit represents 1/100th .  

Byte 14-15 scaled value for firepower kill, LSB - 15, MSB - 14
Byte 16-17 scaled value for mobility kill, LSB - 17, MSB - 16
Byte 18-19 scaled value for communication kill, LSB-19, MSB-18

	20-27
	XX..XX
	Ammo Type
	Eight (8) 1-byte fields of ammo type factors.  Ammo type factors are 8-bit unsigned integers where the least significant bit represents 1/100th 

Byte 20 scaled value for Ammo Types A & E
Byte 21 scaled value for Ammo Types B & F
Byte 22 scaled value for Ammo Types C & G
Byte 23 scaled value for Ammo Types D & H
Byte 24 scaled value for Ammo Types I & M
Byte 25 scaled value for Ammo Types J & N
Byte 26 scaled value for Ammo Types K & O
Byte 27 scaled value for Ammo Types L & P

	28-29
	XXXX
	Checksum
	Addition of bytes 1 through 27
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Name:	TES_SET_WEAPON_DATA 
Direction:	IS to TESS
Description:	The IS sends this message to update the weapon data table in the VDD/VCU for one vehicle type according to the variable fields in Table 25. The weapon data are transferred one weapon’s data at a time in this message. See Table 25 for the default values for all changeable fields
Use:	This message shall not be used during normal operations due to air interface loading constraints and the large size of these messages. It is recommended that this message not be utilized for over-the-air re-programming of weapon data, and that these data be re-programmed in the depot environment.
Response Message: 	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	55
	Message ID
	Identifies message type

	3
	1F
	Size
	Total message length in bytes

	4-7
	XX..XX
	Vulnerability Version String
	The 4 byte field associated with the vulnerability version that applies after this change is made to the tables in the TESS.  See the IS_VERSION_REPORT [0x51] message for details on this field.

	8
	XX
	Table Index
	The index number into the TESS weapons data table to be modified or inserted by this command.

	9
	XX
	Vehicle Table &
Force Indicator
	The vehicle type for which the included data pertains.  See Table 25.

Bit 7 contains the OPFOR / BLUFOR indicator where:
  0 - BLUFOR
  1 - OPFOR

	10-15
	XX..XX
	Vehicle Name
	The 6 ASCII character name for this vehicle type.

	16
	XX
	Host Type
	The TESS host type code in bits 0-6 where:

0 - Vehicle has no weapons
1 - M1/M60 single shot
2 - M2/M3 Single Shot
3 - M551 Single Shot
4 - Reserved
5 - IRSAM
6 - RFSAM
7 - Avenger
8 - ASET4 Boresight
9 - BSFV-E
10 - M2/M3 Rapid Fire
11 - M551 Rapid Fire
12 - Reserved
13 - AAA Rapid Fire
14 - Reserved
15 - BMP II
16-63 Reserved

	17
	XX
	System Cable
	Code for the actual vehicle type being used, equates to the system cable type, where:

0   = M1TANK
1   = M1A1
2   = M60A1/3
3   = M2/M3
4   = T72/T80
5   = BMP
6   = BMP II
7   = M113
8   = UDS
9   = M901
10 = C3 (ASET 4)
11 = IRSAM (ASET 4)
12 = RFSAM (ASET 4)
13 = Avenger (Air Defense)
14 = BSFV-E (Air Defense)
15 = AAA (ASET 4)
16-255 Reserved

	18
	XX
	MILES Code
	MILES code for the weapon being modified or inserted.  See Table 16 for details.

	19
	XX
	Ammo Index & Weapon Index
	The index numbers for the ammo type corresponding to this weapon index.

Bits 0-3 hold the ammo index,  Range  0-7
Bits 4-7 hold the weapon index where:
  0 - Main Gun
  1 - Missile
  2 – Coax

	20-21
	XXXX
	Basic Load
	The quantity to be used for this ammo index

16-bit unsigned integer
Byte 20 ‑ Most significant byte
Byte 21 ‑ Least significant byte

	22
	XX
	Feeder &
WR-TR
	Bits 0-3 hold the feeder number associated with this ammo index (1 or 2).  Normally applies to main guns only.

Bits 4-7 hold the fired trigger release indicator where:

0 - WF – only a weapon fired IS_EVENT_REPORT is generated
1 - WFTR – both a weapon fired and a trigger released IS_EVENT_REPORTs are generated

	23-24
	XXXX
	Initial Load / 
Feeder Capacity
	Initial load
16-bit unsigned integer
Range: 0-9900

	25-26
	XXXX
	Reload Time
	Reload time for this ammo index.  This value is scaled by 2 and held as a 8-bit unsigned integer to be able to report to ½ second, i.e. values 0, 1, 2 correspond to times of  0.0, 0.5, 1.0 seconds.

	27-28
	XXXX
	Reload Quantity
	The quantity applied during a reload of this ammo index.
8-bit unsigned integer
Range: 0 - 255

	29
	XX
	Weapon Track Time
	The track time for this ammo index.  This value is scaled by 2 and held as a 8-bit unsigned integer to be able to report to ½ second, i.e. values 0, 1, 2 correspond to times of  0.0, 0.5, 1.0 seconds.   Normally applies to guided missiles only

	30-31
	XXXX
	Checksum
	Addition of bytes 1 through 29


Notes:
The WF-TR portion of byte 22 is ignored by the R-VDD.  Instead, the R-VDD uses an algorithm that was also used in the old VDD:
1. Main Gun: IF the Main Gun is a rapid-fire type as specified in the byte 16 (Host Type field), THEN create WF and TR events, ELSE create WF event only.
2. Missile:  Create WF and TR events, as some training is required on how long to hold down the trigger 
3. Coax: Since the Coax machine gun is rapid fire, a WF and TR event is created.
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Name:	TES_UNIT_CONFIGURATION_REQUEST
Direction:	IS to TESS
Description:	The IS requests the configuration of the TESS. The TESS reports back its configuration in an IS_UNIT_CONFIGURATION_REPORT message.
Use:	This message is used at initialization and during normal operation.
Response Message:	IS_UNIT_CONFIGURATION_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	28
	Message ID
	Identifies message type

	3
	08
	Size
	Total message length in bytes

	4
	XX
	GPS Data Update Interval
	For a SMODIM TESS type, this is the number of seconds between each position / velocity report sent from the SMODIM.

Least significant bit = 1 second
Maximum:  4 minutes, 15 seconds
If 0,  no GPS data updates are to be sent from the SMODIM
IS shall use a default value of 1 second

Note:  If 0 is used with a SMODIM, the unit will never report position to the CIS.

For non-SMODIM TESS types, this field must be 0.

	5
	XX
	Altitude Update Interval
	For a SMODIM TESS type, this is the number of seconds between each altitude report sent from the SMODIM.

Least significant bit = 1 second
Maximum:  4 minutes, 15 seconds
If 0,  no altitude updates are to be sent from the SMODIM
IS shall use a default value of 1 second

For non-SMODIM TESS types, this field must be 0.

	6
	XX
	Heading Update Interval
	For a SMODIM TESS type, this is the number of seconds between each heading report sent from the SMODIM.

Least significant bit = 1 second
Maximum:  4 minutes, 15 seconds
If 0,  no heading updates are to be sent from the SMODIM
IS shall use a default value of 1 second

For non-SMODIM TESS types, this field must be 0.

	7-8
	XXXX
	Checksum
	Addition of bytes 1 through 6
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Name:	TES_UTC_TIME_START
Direction:	IS to SMODIM
Description:	The IS commands the SMODIM to begin sending IS_UTC_DATE_AND_TIME_REPORT messages once every second.  The SMODIM responds by sending an IS_ACKNOWLEDGE message to the IS.
Use:	This message is used at initialization and in normal operations.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	2A
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	00EA
	Checksum
	Addition of bytes 1 through 3
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Name:	TES_UTC_TIME_STOP
Direction:	IS to SMODIM
Description:	The IS commands the SMODIM to stop sending IS_TIME_AND_DATE messages.  The SMODIM responds by sending an IS_ACKNOWLEDGE message to the IS.  After the IS has received valid time data in an IS_UTC_DATE_AND_TIME_REPORT message, the IS sends a TES_UTC_TIME_STOP message to the SMODIM.
Use:	This message is used at initialization and in normal operations.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	2B
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	00EB
	Checksum
	Addition of bytes 1 through 3


[bookmark: _Toc286663402][bookmark: _Toc286665283][bookmark: _Toc286667171][bookmark: _Toc286669051][bookmark: _Toc286670937][bookmark: _Toc286672818][bookmark: _Toc286674699][bookmark: _Toc286663403][bookmark: _Toc286665284][bookmark: _Toc286667172][bookmark: _Toc286669052][bookmark: _Toc286670938][bookmark: _Toc286672819][bookmark: _Toc286674700][bookmark: _Toc286663404][bookmark: _Toc286665285][bookmark: _Toc286667173][bookmark: _Toc286669053][bookmark: _Toc286670939][bookmark: _Toc286672820][bookmark: _Toc286674701][bookmark: _Toc286663405][bookmark: _Toc286665286][bookmark: _Toc286667174][bookmark: _Toc286669054][bookmark: _Toc286670940][bookmark: _Toc286672821][bookmark: _Toc286674702][bookmark: _Toc286663406][bookmark: _Toc286665287][bookmark: _Toc286667175][bookmark: _Toc286669055][bookmark: _Toc286670941][bookmark: _Toc286672822][bookmark: _Toc286674703][bookmark: _Toc286663407][bookmark: _Toc286665288][bookmark: _Toc286667176][bookmark: _Toc286669056][bookmark: _Toc286670942][bookmark: _Toc286672823][bookmark: _Toc286674704][bookmark: _Toc286663408][bookmark: _Toc286665289][bookmark: _Toc286667177][bookmark: _Toc286669057][bookmark: _Toc286670943][bookmark: _Toc286672824][bookmark: _Toc286674705][bookmark: _Toc286663409][bookmark: _Toc286665290][bookmark: _Toc286667178][bookmark: _Toc286669058][bookmark: _Toc286670944][bookmark: _Toc286672825][bookmark: _Toc286674706][bookmark: _Toc286663410][bookmark: _Toc286665291][bookmark: _Toc286667179][bookmark: _Toc286669059][bookmark: _Toc286670945][bookmark: _Toc286672826][bookmark: _Toc286674707][bookmark: _Toc286663411][bookmark: _Toc286665292][bookmark: _Toc286667180][bookmark: _Toc286669060][bookmark: _Toc286670946][bookmark: _Toc286672827][bookmark: _Toc286674708][bookmark: _Toc286663412][bookmark: _Toc286665293][bookmark: _Toc286667181][bookmark: _Toc286669061][bookmark: _Toc286670947][bookmark: _Toc286672828][bookmark: _Toc286674709][bookmark: _Toc286663413][bookmark: _Toc286665294][bookmark: _Toc286667182][bookmark: _Toc286669062][bookmark: _Toc286670948][bookmark: _Toc286672829][bookmark: _Toc286674710][bookmark: _Toc286663414][bookmark: _Toc286665295][bookmark: _Toc286667183][bookmark: _Toc286669063][bookmark: _Toc286670949][bookmark: _Toc286672830][bookmark: _Toc286674711][bookmark: _Toc286663415][bookmark: _Toc286665296][bookmark: _Toc286667184][bookmark: _Toc286669064][bookmark: _Toc286670950][bookmark: _Toc286672831][bookmark: _Toc286674712][bookmark: _Toc286663416][bookmark: _Toc286665297][bookmark: _Toc286667185][bookmark: _Toc286669065][bookmark: _Toc286670951][bookmark: _Toc286672832][bookmark: _Toc286674713][bookmark: _Toc286663417][bookmark: _Toc286665298][bookmark: _Toc286667186][bookmark: _Toc286669066][bookmark: _Toc286670952][bookmark: _Toc286672833][bookmark: _Toc286674714][bookmark: _Toc286663418][bookmark: _Toc286665299][bookmark: _Toc286667187][bookmark: _Toc286669067][bookmark: _Toc286670953][bookmark: _Toc286672834][bookmark: _Toc286674715][bookmark: _Toc286663419][bookmark: _Toc286665300][bookmark: _Toc286667188][bookmark: _Toc286669068][bookmark: _Toc286670954][bookmark: _Toc286672835][bookmark: _Toc286674716][bookmark: _Toc288473341][bookmark: _Toc295727314]TES_VERSION_REQUEST [0x50]
Name:	TES_VERSION_REQUEST 
Direction:	IS to TESS
Description:	The IS sends this message to request the firmware and hardware versions of the TESS. The TESS reports back its versions in an IS_VERSION_REPORT. 
Use:	This message is used during normal operation. 
Response Message:	IS_VERSION_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	50
	Message ID
	Identifies message type

	3
	05
	Size
	Total message length in bytes

	4-5
	0110
	Checksum
	Addition of bytes 1 through 3
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Name:	TES_VERSION_REPORT
Direction:	IS to TESS
Description:	The IS sends this message to send the firmware and hardware versions of the IS in response to the TESS’s IS_VERSION REQUEST message.
Use:	This message is used during normal operation. 
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	53
	Message ID
	Identifies message type

	3
	0D
	Size
	Total message length in bytes

	4-7
	XX..XX
	Firmware Version String
	Firmware Version String.  See note below.

	8-11
	XX..XX
	Hardware Version String
	Hardware Version String.  See note below.

	12-13
	XXXX
	Checksum
	Addition of bytes 1 through 11


Note:
The IS version formats are defined in §10.0.
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Name:	TES_VEHICLE CONTROLLER SETUP
Direction:	IS to TESS 
Description:	The IS sends this message to set up the Weapons Engagement Simulator System (WESS) for vehicle or targets
Use:	This message is used during initialization
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	06
	Message ID
	Identifies message type

	3
	0C
	Size
	Total message length in bytes

	4
	XX
	Default/
Custom
	0 = default, 1 = custom

	5
	XX
	Host Type
	Host type – see byte 16 of TES_SET_WEAPON_DATA [0x55].

	6
	XX
	Vehicle/
Target
	Vehicle Weapons Table 25

	7
	0-4
	MG WESS
	0 = No WESS, 1 = MGSS,  2 = FlashWESS

	8
	0-2
	ULT COAX WESS
	0 = N/A, 1 = Blank Fire, 2 = Dry Fire

	9
	0-2
	Missile WESS
	0 = N/A, 1 = ATWESS, 2 = Dry Fire

	10
	0-15
	Time of Flight
	0 = N/A, or 3-15 Seconds

	11-12
	XXXX
	Checksum
	Addition of bytes 1 through 10
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Name:	TES_MANWORN CONTROLLER SETUP
Direction:	IS to TESS 
Description:	The IS sends this message to set up a man-worn unit
Use:	See description
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	0C
	Message ID
	Identifies message type

	3
	07
	Size
	Total message length in bytes

	4
	XX
	Default/Custom
	0 = default, 1 = custom

	5
	XX
	Man-worn Type
	If Byte 4 = 0  then 0 = Regular and 1 = Flak Jacket
If Byte 4 = 1 Use Custom PK Tables(Vendor Defined) See Table 31 for an example of a PK Table.

	6-7
	XXXX
	Checksum
	Addition of bytes 1 through 5
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Name:	TES_TOW CONTROLLER SETUP
Direction:	IS to TESS 
Description:	The IS sends this message to setup a TESS TOW Controller
Use:	This message is used during initialization
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	0E
	Message ID
	Identifies message type

	3
	09
	Size
	Total message length in bytes

	4
	XX
	Default/Custom
	0 = default, 1 = custom

	5
	XX
	TOW Type
	If Byte 4 = 0  then 0 = Regular and 1 = Protected
If Byte 4 = 1 Use Custom PK Tables(Vendor Defined) 
See Table 31 for an example of a PK Table.

	6
	XX
	WESS Mode
	1 = ATWESS, 2 = Dry Fire

	7
	0-15
	Time of Flight
	0 = N/A, or 3-15 Seconds

	8-9
	XXXX
	Checksum
	Addition of bytes 1 through 7
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Name:	TES_TOW INITIALIZATION_SETUP
Direction:	IS to TESS 
Description:	The IS sends this message to configure and initialize a TESS TOW
Use:	This message is used during initialization
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	0F
	Message ID
	Identifies message type

	3
	15
	Size
	Total message length in bytes

	4
	XX
	TOW ID
	0 = Set 1, 1 = Set 2

	5
	XX
	TOW Missile Code
	Miles Missile Code (See Table 16)

	6
	XX
	TOW Man Kill Code
	Miles Code (See MILES Standard)

	7
	XX
	TOW Missile Messages
	(See MILES Standard)

	8
	XX
	TOW Missile Words
	Number of words per message (See MILES Standard)

	9
	XX
	Man Kill Words
	Number of words (See MILES Standard)

	10
	XX
	TOW Ammo Load
	Amount of ammo load

	11
	XX
	Tow Reload Rate
	Seconds

	12
	XX
	TOW Track Time
	Seconds

	13-18
	XX
	Ammo Name
	6 ASCII Chars

	19
	XX
	Ammo Type
	0 = Ammo A, 1 = Ammo B, 2 = Ammo C, 3 = Ammo D

	20-21
	XXXX
	Checksum
	Addition of bytes 1 through 19
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Name:	TES_MTID CONTROLLER SETUP
Direction:	IS to TESS 
Description:	This message is used to set up the MTID Controller based on TOW Type.  
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Identifies communication between IS and TESS

	2
	11
	Message ID
	Identifies message type

	3
	07
	Size
	Total message length in bytes

	4
	XX
	Default/Custom
	0 = default, 1 = custom

	5
	XX
	TOW Type
	If Byte 4 = 0  
   0 = Man-E Kneel
   1 = Man-F Prone
   2 = Man 3-D
   3 = T-72 front
   4 = BRDM front
   5 = ZSU23/4 front
   6 = BTR front
   7 = BMD front
   8 = T-72 side
   9 = Truck side
   10 = BMD side
   11 = BRDM side
   12 = ZSU23/4 side
   13 = BMP 1981 side
   14 = BMP front

If Byte 4 = 1 Use Custom PK Tables (Vendor Defined) See Table 31 for an example of a PK Table.

	6-7
	XXXX
	Checksum
	Addition of bytes 1 through 5
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Name:	TES_START STOP REAL TIME EVENTS TRANSFER
Direction:	IS to TESS 
Description:	The IS sends this message to the TESS to start and stop the TESS sending the real time Event Reports to the IS
Use:	This message is used during normal operation
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	43
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	0-1
	0 = stop, 1 = start

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 4
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Name:	TES_DISPLAY MESSAGE
Direction:	IS to TESS 
Description:	The IS sends this message to the TESS to display a message.  This message is limited by the character display available on the TESS unit.
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	3F
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-N
	N/A
	N/A
	ASCII Characters (250 Max)

	N+1, N+2
	XXXX
	Checksum
	Addition of preceding N bytes.
  N+1  ‑ Most significant byte
  N+2 ‑ Least significant byte
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Name:	TES_MODE_DATA
Direction:	IS to TESS 
Description:	The IS sends this message to the TESS in response to the IS_OP_MODE_REQUEST message. 
Use:	This message is used during initialization and normal operation.
Response Message:	None
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	3A
	Message ID
	Identifies message type

	3
	06
	Size
	Total message length in bytes

	4
	XX
	Operating Mode
	0x00 -  Normal
0x01 - Test (processor sleeps)
0x02 - Test on Bypass Power (processor never sleeps)

	5-6
	XXXX
	Checksum
	Addition of bytes 1 through 4
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Name:	TES_STATUS REQUEST
Direction:	IS to TESS 
Description:	The IS sends this message to request the current status of the TESS.
Use:	This message is used during initialization and normal operation. 
Response Message:	IS_STATUS_REPORT
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	3C
	Message ID
	Identifies message type

	3
	06
	Size
	Variable message length in bytes

	4-5
	XXXX
	Checksum
	Addition of bytes 1 through 3
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Name:	TES_CASUALTY_CARD_CONTROL
Direction:	IS to TESS 
Description:	The IS sends this message to set up the casualty card display.
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	42
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4
	XX
	Casualty Card Display
	0 = disabled
1 = enabled

	5
	XX
	Injury/Damage Display Lines
	Number of injury (man-worn) or damage (vehicle) display lines 

	6
	XX
	Action/Operation Display Lines
	Number of action (man-worn) or operability (vehicle) display lines

	7
	XX
	Man-worn Medic Lines
	Number of display lines for medic action (0 for Control Unit)

	8
	XX
	Man-worn OC Codes Lines
	Number of display lines for OC Codes (0 for Control Unit)

	9-10
	XXXX
	Checksum
	Addition of bytes 1 through 8


[bookmark: _Toc286663599][bookmark: _Toc286665480][bookmark: _Toc286667368][bookmark: _Toc286669248][bookmark: _Toc286671134][bookmark: _Toc286673015][bookmark: _Toc286674896][bookmark: _Toc286663600][bookmark: _Toc286665481][bookmark: _Toc286667369][bookmark: _Toc286669249][bookmark: _Toc286671135][bookmark: _Toc286673016][bookmark: _Toc286674897][bookmark: _Toc286663601][bookmark: _Toc286665482][bookmark: _Toc286667370][bookmark: _Toc286669250][bookmark: _Toc286671136][bookmark: _Toc286673017][bookmark: _Toc286674898][bookmark: _Toc286663602][bookmark: _Toc286665483][bookmark: _Toc286667371][bookmark: _Toc286669251][bookmark: _Toc286671137][bookmark: _Toc286673018][bookmark: _Toc286674899][bookmark: _Toc286663603][bookmark: _Toc286665484][bookmark: _Toc286667372][bookmark: _Toc286669252][bookmark: _Toc286671138][bookmark: _Toc286673019][bookmark: _Toc286674900][bookmark: _Toc286663604][bookmark: _Toc286665485][bookmark: _Toc286667373][bookmark: _Toc286669253][bookmark: _Toc286671139][bookmark: _Toc286673020][bookmark: _Toc286674901][bookmark: _Toc286663605][bookmark: _Toc286665486][bookmark: _Toc286667374][bookmark: _Toc286669254][bookmark: _Toc286671140][bookmark: _Toc286673021][bookmark: _Toc286674902][bookmark: _Toc286663606][bookmark: _Toc286665487][bookmark: _Toc286667375][bookmark: _Toc286669255][bookmark: _Toc286671141][bookmark: _Toc286673022][bookmark: _Toc286674903][bookmark: _Toc286663607][bookmark: _Toc286665488][bookmark: _Toc286667376][bookmark: _Toc286669256][bookmark: _Toc286671142][bookmark: _Toc286673023][bookmark: _Toc286674904][bookmark: _Toc286663608][bookmark: _Toc286665489][bookmark: _Toc286667377][bookmark: _Toc286669257][bookmark: _Toc286671143][bookmark: _Toc286673024][bookmark: _Toc286674905][bookmark: _Toc286663609][bookmark: _Toc286665490][bookmark: _Toc286667378][bookmark: _Toc286669258][bookmark: _Toc286671144][bookmark: _Toc286673025][bookmark: _Toc286674906][bookmark: _Toc286663610][bookmark: _Toc286665491][bookmark: _Toc286667379][bookmark: _Toc286669259][bookmark: _Toc286671145][bookmark: _Toc286673026][bookmark: _Toc286674907][bookmark: _Toc286663611][bookmark: _Toc286665492][bookmark: _Toc286667380][bookmark: _Toc286669260][bookmark: _Toc286671146][bookmark: _Toc286673027][bookmark: _Toc286674908][bookmark: _Toc288473353][bookmark: _Toc295727326]TES_CASUALTY_CARD_ DATA [0x41] (New)
Name:	TES_CASUALTY_CARD_DATA
Direction:	IS to TESS 
Description:	The IS sends this message to update the Casualty Card Display.
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	41
	Message ID
	Identifies message type

	3
	17
	Size
	Total message length in bytes

	4
	XX
	Display Category
	Man-worn Unit:
   0 = Injury description
   1 = Actions description
   2 = Medic description
   3 = OC Codes description
Control Unit:
   0 = Damage description
   1 = Operability description

	5
	XX
	Display Line Number
	Number the display line being transferred

	6-21
	XX.XX
	Character Data
	16 ASCII characters

	22-23
	XXX
	Checksum
	Addition of bytes 1 through 21


[bookmark: _Toc286663613][bookmark: _Toc286665494][bookmark: _Toc286667382][bookmark: _Toc286669262][bookmark: _Toc286671148][bookmark: _Toc286673029][bookmark: _Toc286674910][bookmark: _Toc286663614][bookmark: _Toc286665495][bookmark: _Toc286667383][bookmark: _Toc286669263][bookmark: _Toc286671149][bookmark: _Toc286673030][bookmark: _Toc286674911][bookmark: _Toc286663615][bookmark: _Toc286665496][bookmark: _Toc286667384][bookmark: _Toc286669264][bookmark: _Toc286671150][bookmark: _Toc286673031][bookmark: _Toc286674912][bookmark: _Toc286663616][bookmark: _Toc286665497][bookmark: _Toc286667385][bookmark: _Toc286669265][bookmark: _Toc286671151][bookmark: _Toc286673032][bookmark: _Toc286674913][bookmark: _Toc286663617][bookmark: _Toc286665498][bookmark: _Toc286667386][bookmark: _Toc286669266][bookmark: _Toc286671152][bookmark: _Toc286673033][bookmark: _Toc286674914][bookmark: _Toc286663618][bookmark: _Toc286665499][bookmark: _Toc286667387][bookmark: _Toc286669267][bookmark: _Toc286671153][bookmark: _Toc286673034][bookmark: _Toc286674915][bookmark: _Toc286663619][bookmark: _Toc286665500][bookmark: _Toc286667388][bookmark: _Toc286669268][bookmark: _Toc286671154][bookmark: _Toc286673035][bookmark: _Toc286674916][bookmark: _Toc286663620][bookmark: _Toc286665501][bookmark: _Toc286667389][bookmark: _Toc286669269][bookmark: _Toc286671155][bookmark: _Toc286673036][bookmark: _Toc286674917][bookmark: _Toc286663621][bookmark: _Toc286665502][bookmark: _Toc286667390][bookmark: _Toc286669270][bookmark: _Toc286671156][bookmark: _Toc286673037][bookmark: _Toc286674918][bookmark: _Toc286663622][bookmark: _Toc286665503][bookmark: _Toc286667391][bookmark: _Toc286669271][bookmark: _Toc286671157][bookmark: _Toc286673038][bookmark: _Toc286674919][bookmark: _Toc286663623][bookmark: _Toc286665504][bookmark: _Toc286667392][bookmark: _Toc286669272][bookmark: _Toc286671158][bookmark: _Toc286673039][bookmark: _Toc286674920][bookmark: _Toc288473354][bookmark: _Toc295727327]TES_SET_OPERATION [0x44] (New)
Name:	TES_SET OPERATION
Direction:	IS to TESS 
Description:	The IS sends this message to the TESS to set operational status. The TESS responds with an IS_ACKNOWLEDGE message.
Use:	This message is used during initialization and normal operation.
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	44
	Message ID
	Identifies message type

	3
	1B
	Size
	Variable message length in bytes

	4
	XX
	Requests
	Bit Or’d
   0x01 Disable Fratricide (man-worn only)
   0x02 Disable CD Time Sync (man-worn only)
   0x04 Display Device only
   0x08 FMT/OC Player
   0x10 Disable Audio Cues (man-worn only)

	5
	XX
	Additional Requests
	Reserved for future

	6
	XX
	Status
	Bit Or’d
   0x00 None
   0x01 MILANWES Killed (man-worn)

	7
	XX
	Additional Status
	Bit Or’d
   Reserved for future

	8-9
	XXXX
	Checksum
	Addition of bytes 1 through 7


[bookmark: _Toc286663625][bookmark: _Toc286665506][bookmark: _Toc286667394][bookmark: _Toc286669274][bookmark: _Toc286671160][bookmark: _Toc286673041][bookmark: _Toc286674922][bookmark: _Toc286663626][bookmark: _Toc286665507][bookmark: _Toc286667395][bookmark: _Toc286669275][bookmark: _Toc286671161][bookmark: _Toc286673042][bookmark: _Toc286674923][bookmark: _Toc286663627][bookmark: _Toc286665508][bookmark: _Toc286667396][bookmark: _Toc286669276][bookmark: _Toc286671162][bookmark: _Toc286673043][bookmark: _Toc286674924][bookmark: _Toc286663628][bookmark: _Toc286665509][bookmark: _Toc286667397][bookmark: _Toc286669277][bookmark: _Toc286671163][bookmark: _Toc286673044][bookmark: _Toc286674925][bookmark: _Toc286663629][bookmark: _Toc286665510][bookmark: _Toc286667398][bookmark: _Toc286669278][bookmark: _Toc286671164][bookmark: _Toc286673045][bookmark: _Toc286674926][bookmark: _Toc286663630][bookmark: _Toc286665511][bookmark: _Toc286667399][bookmark: _Toc286669279][bookmark: _Toc286671165][bookmark: _Toc286673046][bookmark: _Toc286674927][bookmark: _Toc286663631][bookmark: _Toc286665512][bookmark: _Toc286667400][bookmark: _Toc286669280][bookmark: _Toc286671166][bookmark: _Toc286673047][bookmark: _Toc286674928][bookmark: _Toc286663632][bookmark: _Toc286665513][bookmark: _Toc286667401][bookmark: _Toc286669281][bookmark: _Toc286671167][bookmark: _Toc286673048][bookmark: _Toc286674929][bookmark: _Toc286663633][bookmark: _Toc286665514][bookmark: _Toc286667402][bookmark: _Toc286669282][bookmark: _Toc286671168][bookmark: _Toc286673049][bookmark: _Toc286674930][bookmark: _Toc286663634][bookmark: _Toc286665515][bookmark: _Toc286667403][bookmark: _Toc286669283][bookmark: _Toc286671169][bookmark: _Toc286673050][bookmark: _Toc286674931][bookmark: _Toc286663635][bookmark: _Toc286665516][bookmark: _Toc286667404][bookmark: _Toc286669284][bookmark: _Toc286671170][bookmark: _Toc286673051][bookmark: _Toc286674932][bookmark: _New/Future_Messages][bookmark: _Ref286829560][bookmark: _Ref286829596][bookmark: _Toc288473355][bookmark: _Toc295727328]Indirect Fire (IF) Messages 
This section contains new messages that were not contained in any of the previous ICDs that were consolidated into this IS TESS Standard. A range of 0x80-0x100 will be used for the new messages in this section. §6.1 contains a Variable Data Message Header used to carry variable length message payloads between the TESS and CIS using the IS as the carrier.  §6.2 through §6.16 contain new Indirect Fire type messages.
§6.12 contains a new “ALERT” message that can be sent from the TESS whenever it detects that it has violated a safety rule or because of some operator interaction which results in the sending of an alarm.  This message can also be sent to the TESS to tell it that it has violated a safety alarm rule or for use to inform the participant of some general alert or alarm event.  One of the Alarm Type’s included is an update to a method used by MILES2000 in ICD-3357-01A (see §2.1) where an Event Message is sent with the Event Code being a KILL and  the Host PID matches the Shooter PID which triggers the Emergency Kill at EXCON. Instead of this method, the ALERT message will simply use the designated Alarm Type for the same result.
The new Indirect Fire messages contain an “Event Number” field similar to the “IS_EVENT_REPORT” message for all messages that are sent to the IS from the TESS.  
Each message in this ICD indicates which Response Message is required, if any.
All numbers in this section shall be interpreted at decimal unless otherwise specified.
An “N” shall be used in variable length messages to represent a variable value.
Unless explicitly noted otherwise, for all fields with two or more bytes in this section, the left byte shall be the Most Significant Byte (MSB) and the right byte shall be the Least Significant Byte (LSB).
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The payload messages can be defined per program.  When the variable data message is sent it will contain a unique payload message ID that corresponds to one of the Payload Messages.
Name:	IS_VARIABLE_DATA_MESSAGE
Direction:	TESS to IS
Description:	This message is used to carry a variable length message payload between the TESS and CIS using the IS as the carrier.  The IS should forward the message payload information (its type and contents) without modification to either the TESS or CIS, depending on the message direction. Generic variable message header used for IF Payload messages shown below. 
Use:	This message is used during initialization and normal operation. 
Response Message:	TES_ACKNOWLEDGE 

	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	80
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-5
	XXXX
	Event Number
	Index indicating the number of the event report
16-bit unsigned integer

	6-7
	XXXX
	Payload Message ID
	Unique ID from 1-65535 indicating the type of payload included in this message.

	8-N
	XX..XX
	Payload
	0 to 240 bytes of user defined data defined by the unique Payload ID

	N+1 and N+2
	XXXX
	Checksum
	Addition of preceding N bytes.
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The payload messages can be defined per program.  When the variable data message is sent it will contain a unique payload message ID that corresponds to one of the Payload Messages.
Name:	TES_VARIABLE_DATA_MESSAGE
Direction:	IS to TESS 
Description:	This message is used to carry a variable length message payload between the TESS and CIS using the IS as the carrier.  The IS should forward the message payload information (its type and contents) without modification to either the TESS or CIS, depending on the message direction. Generic variable message header used for IF Payload messages shown below. Note: Messages originating from the IS do not contain the Event Number field that the messages originating from the TESS contain.
Use:	This message is used during initialization and normal operation. 
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	8C
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-5
	XXXX
	Payload Message ID
	Unique ID from 1-65535 indicating the type of payload included in this message.

	6-N
	XX..XX
	Payload
	0 to 240 bytes of user defined data defined by the unique Payload ID

	N+1 and N+2
	XXXX
	Checksum
	Addition of preceding N bytes.


[bookmark: _Toc295727331]IS_INDIRECT_FIRE_MESSAGE [0x81]
Name:	IS_INDIRECT_FIRE_MESSAGE
Direction:	TESS to IS 
Description:	The TESS reports the indirect fire message when it occurs.
Use:	This message is used during normal operation.
Response Message:	TES_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	81
	Message ID
	Identifies message type

	3
	31
	Size
	Total Message length 

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 16-bit unsigned integer

	6-9
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

Byte 1 – Day of Week / Tenths
Least significant nibble – tenths of second – rang: 0-9
Most significant nibble – Day of Week – defined values below
1 – Sunday
2 – Monday
3 – Tuesday
4 – Wednesday
5 – Thursday
6 – Friday
7 – Saturday

Byte 2  hours in BCD – range: 0 to 23, decimal
Byte 3 minutes in BCD – range: 0 to 59, decimal
Byte 4 seconds in BCD – range: 0 to 59, decimal

	10-11
	XXXX
	Player ID
	The TESS Player ID

	12
	XX
	Result code
	Enumeration defining the result of the weapon fire event.  This field is only critical if there was some type of failure or other information which is needed for AAR.
• 0x00: Nominal
• 0x01: Munition Unarmed

	13-16
	XX…XX
	Origin Latitude
	The latitude of the origin of the shot.
32-bit signed integer
Latitude times 10,000,000
Range: -900,000,000 to 900,000,000

	17-20
	XX…XX
	Origin Longitude
	The longitude of the origin of the shot.
32-bit signed integer
Longitude times 10,000,000
Range: -1,800,000,000 to 1,800,000,000

	21-22
	XXXX
	Origin Altitude
	The altitude of the origin of the shot.
Height with respect to a reference geoid (sea level, meters)
16-bit signed integer
Range: -32,768 to 32,767

	23-24
	XXXX
	Weapon Azimuth (Heading)
	Unsigned integer in 0.01 degree increments.  
Range: 0 – 36000

	25-26
	XXXX
	Weapon Elevation (Pitch)
	Signed integer in 0.01 degree increments.  
Range: -9000 to +9000

	27-28
	XXXX
	Weapon Roll
	Signed integer in 0.01 degree increments.
Range: -18000 to +18000.

	29-36
	XX…XX
	Weapon ID
	8 byte unique ID of the firing weapon.

	37-38
	XXXX
	Weapon Type
	Weapon type of shooter. Matches with Equipment Type in the PAN Equipment Association Status Payload.  See Table 35 in PRF-PT-00549 Live PAN Standard for enumerations of supported weapon types.

	39-40
	XXXX
	Munition Type
	The type of munition being fired. See Table 37 in PRF-PT-00549 Live PAN Standard for enumerations of supported munition types.

	41-42
	XXXX
	Fuze Type
	The type of fuze attached to the projectile being fired.  See Table 39 in PRF-PT-00549 Live PAN Standard for enumerations of supported fuze types.

	43
	XX
	Fuze Settings
	The setting of the fuze attached to the projectile.  See Table 40 in PRF-PT-00549 Live PAN Standard for enumerations of supported fuze settings.

	44-45
	XXXX
	Fuze Time
	The time setting of the fuze (if applicable) in tenths of a second.
Range 0-65535

	46
	XX
	Charge Count
	Numerical value indicating the value of the charge.  Values 0-8

	47
	XX
	Charge Type
	The type of charge used to fire the projectile.  See Table 38 in PRF-PT-00549 Live PAN Standard for enumerations of supported charge types.

	48-49
	XXXX
	Checksum
	Addition of bytes 1-47
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Name:	IS_DEVICE_ASSOCIATION_STATUS
Direction:	TESS to IS 
Description:	This message is sent from the TESS whenever a device associates or disassociates with the TESS. 
Use:	The message is used during initialization and normal operation.
Response Message:	TES_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	82
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 16-bit unsigned integer

	6-9
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	10
	XX
	Status Type
	Flag indicating if this is an association or a disassociation 
Flag Values:
00 – Disassociation
01 - Association

	11
	XX
	Number of Device
Records
	The number of different pieces of equipment we are reporting about.  The following two fields would be repeated for each different piece of equipment

	12+(11*N)
	XX
	Device
Class
	Enumeration indicating the device class of the PAN device.  See Table 28 in PRF-PT-00549 Live PAN Standard

	13+(11*N)
-
14+(11*N)
	XXXX
	Device Type
	Enumeration indicating the device type of the PAN device based on device class. 

For Transmitter/Repeater Client Device Types See Table 29 in PRF-PT-00549 Live PAN Standard 

For Sensor Client Device Types See Table 30 in PRF-PT-00549 Live PAN Standard 

For Detector Client Device Types See Table 31 in PRF-PT-00549 Live PAN Standard 

For User Interface Device Types See Table 32 in PRF-PT-00549 Live PAN Standard 

For IED, Mine and Explosive Client Device Types See Table 33 in PRF-PT-00549 Live PAN Standard 

For Effect Generator Client Device Types See Table 34 in PRF-PT-00549 Live PAN Standard 

	15+(11*N)
-
22+(11*N)
	XX…XX
	Device ID
	8 byte unique device identifier.

	23+(11*N)
-
24+(11*N)
	XXXX
	Checksum
	Addition of bytes 1-22 + (11*N)
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Name:	TES_DETONATION
Direction:	IS to TESS 
Description:	This message is sent to inform the TESS of an indirect fire detonation.  This message is only sent to TESS which is programmed to respond to these messages (such as a TESS which is programmed to perform its own BDA when a detonation occurs).  Note: Messages originating from the IS do not contain the Event Number field that the messages originating from the TESS contain.
Use:	This message is used during normal operation. 
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	83
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-7
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59, decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	8-9
	XXXX
	Shooter ID
	The TESS ID of the shooter

	10-11
	XXXX
	Shot Event Number
	The event number of the shooter's indirect fire message

	12-15
	XX…XX
	Detonation Latitude
	The latitude of the detonation.
32-bit signed integer
Latitude times 10,000,000
Range: -900,000,000 to 900,000,000

	16-19
	XX…XX
	Detonation Longitude
	The longitude of the detonation.
32-bit signed integer
Longitude times 10,000,000
Range: -1,800,000,000 to 1,800,000,000

	20-21
	XXXX
	Detonation Altitude
	The altitude of the detonation.
Height with respect to a reference geoid (sea level, meters)
16-bit signed integer
Range: -32,768 to 32,767

	22-25
	XX…XX
	Detonation Time
	Time of the impact in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59, decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	26-27
	XXXX
	Munition Type
	The type of munition being fired. See Table 37 in PRF-PT-00549 Live PAN Standard  for enumerations of supported munition types.

	28-29
	XXXX
	Fuze Type
	The type of fuze attached to the projectile being fired.  See Table 39 in PRF-PT-00549 Live PAN Standard  for enumerations of supported fuze types.

	30
	XX
	Fuze Setting
	The setting of the fuze attached to the projectile.  .  See Table 40 in PRF-PT-00549 Live PAN Standard  for enumerations of supported fuze settings.

	31
	XX
	Result Code
	Enumeration defining the result of the weapon fire event.  This field is only critical if there was some type of failure or other information which is needed for AAR.

	32
	XX
	Number of Player Records
	The number of player records to follow.  Player records provide a list of players with some attributes that are nearby to the impact point.  A player record includes the following entity fields.

	33-34
	XXXX
	Player Id
	A system unique Id

	35-36
	XXXX
	Player Type
	Enumeration indicating the type of entity:
 See Table 74 in PRF-PT-00549 Live PAN Standard  for enumerations of defined Player Types.

	37
	XX
	Player Casualty State + Force
	Least significant nibble – Casualty State:
0x00 – Nominal
0x01 – Cat-Kill
0x02 – Mobility-Kill
0x03 – Firepower Kill
0x04 – Mobility Firepower-Kill
0x05 – Communications-Kill

Most significant nibble – Force Affiliation
0x00 – Neutral
0x01 – Opfor
0x02 – Blufor

	38
	XX
	Formation Type + Direction
	Least significant nibble – Formation Type:
See Table 75 in PRF-PT-00549 Live PAN Standard  for enumerations of defined Formation Types.

Most significant nibble – Direction Facing
0x00 – North
0x01 – Northeast
0x02 – East
0x03 – Southeast
0x04 – South
0x05 – Southwest
0x06 – West
0x07 - Northwest

	39-40
	XXXX
	Player UTM Easting Offset
	Meters offset from impact point

	41-42
	XXXX
	Player UTM Northing Offset
	Meters offset from impact point

	43-44
	XXXX
	Player Altitude Offset
	Meters offset from impact point

	45-46
	XXXX
	Checksum
	Addition of bytes 1-44
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Name:	IS_DETONATION_DETECTION
Direction:	TESS to IS
Description:	This message is sent from the TESS if it determines that a detonation has affected it in some way.   
Use:	This message is used during normal operation. 
Response Message:	TES_ACKNOWLEDGE 

	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	84
	Message ID
	Identifies message type

	3
	20
	Size
	Total Message length 

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 16-bit unsigned integer

	6-9
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59, decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	10-13
	XX…XX
	Latitude
	The latitude of the player detecting the detonation.
32-bit signed integer
Latitude times 10,000,000
Range: -900,000,000 to 900,000,000

	14-17
	XX…XX
	Longitude
	The longitude of the player detecting the detonation.
32-bit signed integer
Longitude times 10,000,000
Range: -1,800,000,000 to 1,800,000,000

	18-19
	XXXX
	Altitude
	The altitude of the player detecting the detonation.
Height with respect to a reference geoid (sea level, meters)
16-bit signed integer
Range: -32,768 to 32,767

	20-21
	XXXX
	Shooter ID
	The TESS ID of the shooter 0-65,535

	22-23
	XXXX
	Shot Event Number
	The event number of the shooter's indirect fire message 1-65,535

	24
	XX
	Hit Indication
	0x00 – Hit
0x01 -  Near Miss
0x02 -  Miss

	25
	XX
	BDA
	0x00 - Catastrophic Kill
0x01 -  Mobility Kill
0x02 -  Firepower Kill
0x04 -  Mobility Firepower Kill
0x05 – Communications Kill

	26-27
	XXXX
	Time to Incapacitation
	Seconds from the time in the Time field to incapacitation.

Valid only for dismounts

	28
	XX
	Wound Location
	Valid only for dismounts
0x00 – No Location
0x01 – Chest
0x02 – Back
0x03 – Abdomen
0x04 – Head
0x05 – Left Leg
0x06 – Right Leg
0x07 – Left Arm
0x08 – Right Arm

	29
	XX
	Wound Type
	Valid only for dismounts
0x00 – No Location
0x01 – Gunshot
0x02 – Amputation
0x03 – Shrapnel
0x04 – Laceration
0x05 – Third Degree Burn
0x06 – Sucking Chest Wound
0x07 - Killed

	30
	XX
	Wound Severity
	Valid only for dismounts
0x00 – No Severity
0x01 – Low
0x02 – Medium
0x03 – High
0x04 - KIA

	31-32
	XXXX
	Checksum
	Addition of bytes 1-30


[bookmark: _Toc286663734][bookmark: _Toc286665615][bookmark: _Toc286667503][bookmark: _Toc286669383][bookmark: _Toc286671269][bookmark: _Toc286673150][bookmark: _Toc286675031][bookmark: _Toc286663735][bookmark: _Toc286665616][bookmark: _Toc286667504][bookmark: _Toc286669384][bookmark: _Toc286671270][bookmark: _Toc286673151][bookmark: _Toc286675032][bookmark: _Toc286663736][bookmark: _Toc286665617][bookmark: _Toc286667505][bookmark: _Toc286669385][bookmark: _Toc286671271][bookmark: _Toc286673152][bookmark: _Toc286675033][bookmark: _Toc286663737][bookmark: _Toc286665618][bookmark: _Toc286667506][bookmark: _Toc286669386][bookmark: _Toc286671272][bookmark: _Toc286673153][bookmark: _Toc286675034][bookmark: _Toc286663738][bookmark: _Toc286665619][bookmark: _Toc286667507][bookmark: _Toc286669387][bookmark: _Toc286671273][bookmark: _Toc286673154][bookmark: _Toc286675035][bookmark: _Toc286663739][bookmark: _Toc286665620][bookmark: _Toc286667508][bookmark: _Toc286669388][bookmark: _Toc286671274][bookmark: _Toc286673155][bookmark: _Toc286675036][bookmark: _Toc286663740][bookmark: _Toc286665621][bookmark: _Toc286667509][bookmark: _Toc286669389][bookmark: _Toc286671275][bookmark: _Toc286673156][bookmark: _Toc286675037][bookmark: _Toc286663741][bookmark: _Toc286665622][bookmark: _Toc286667510][bookmark: _Toc286669390][bookmark: _Toc286671276][bookmark: _Toc286673157][bookmark: _Toc286675038][bookmark: _Toc286663742][bookmark: _Toc286665623][bookmark: _Toc286667511][bookmark: _Toc286669391][bookmark: _Toc286671277][bookmark: _Toc286673158][bookmark: _Toc286675039][bookmark: _Toc286663743][bookmark: _Toc286665624][bookmark: _Toc286667512][bookmark: _Toc286669392][bookmark: _Toc286671278][bookmark: _Toc286673159][bookmark: _Toc286675040][bookmark: _Toc286663744][bookmark: _Toc286665625][bookmark: _Toc286667513][bookmark: _Toc286669393][bookmark: _Toc286671279][bookmark: _Toc286673160][bookmark: _Toc286675041][bookmark: _Toc286663745][bookmark: _Toc286665626][bookmark: _Toc286667514][bookmark: _Toc286669394][bookmark: _Toc286671280][bookmark: _Toc286673161][bookmark: _Toc286675042][bookmark: _Toc286663746][bookmark: _Toc286665627][bookmark: _Toc286667515][bookmark: _Toc286669395][bookmark: _Toc286671281][bookmark: _Toc286673162][bookmark: _Toc286675043][bookmark: _Toc286663747][bookmark: _Toc286665628][bookmark: _Toc286667516][bookmark: _Toc286669396][bookmark: _Toc286671282][bookmark: _Toc286673163][bookmark: _Toc286675044][bookmark: _Toc286663748][bookmark: _Toc286665629][bookmark: _Toc286667517][bookmark: _Toc286669397][bookmark: _Toc286671283][bookmark: _Toc286673164][bookmark: _Toc286675045][bookmark: _Toc286663749][bookmark: _Toc286665630][bookmark: _Toc286667518][bookmark: _Toc286669398][bookmark: _Toc286671284][bookmark: _Toc286673165][bookmark: _Toc286675046][bookmark: _Toc286663750][bookmark: _Toc286665631][bookmark: _Toc286667519][bookmark: _Toc286669399][bookmark: _Toc286671285][bookmark: _Toc286673166][bookmark: _Toc286675047][bookmark: _Toc286663751][bookmark: _Toc286665632][bookmark: _Toc286667520][bookmark: _Toc286669400][bookmark: _Toc286671286][bookmark: _Toc286673167][bookmark: _Toc286675048][bookmark: _Toc286663752][bookmark: _Toc286665633][bookmark: _Toc286667521][bookmark: _Toc286669401][bookmark: _Toc286671287][bookmark: _Toc286673168][bookmark: _Toc286675049][bookmark: _Toc286663753][bookmark: _Toc286665634][bookmark: _Toc286667522][bookmark: _Toc286669402][bookmark: _Toc286671288][bookmark: _Toc286673169][bookmark: _Toc286675050][bookmark: _Toc286663754][bookmark: _Toc286665635][bookmark: _Toc286667523][bookmark: _Toc286669403][bookmark: _Toc286671289][bookmark: _Toc286673170][bookmark: _Toc286675051][bookmark: _Toc286663755][bookmark: _Toc286665636][bookmark: _Toc286667524][bookmark: _Toc286669404][bookmark: _Toc286671290][bookmark: _Toc286673171][bookmark: _Toc286675052][bookmark: _Toc286663756][bookmark: _Toc286665637][bookmark: _Toc286667525][bookmark: _Toc286669405][bookmark: _Toc286671291][bookmark: _Toc286673172][bookmark: _Toc286675053][bookmark: _Toc286663757][bookmark: _Toc286665638][bookmark: _Toc286667526][bookmark: _Toc286669406][bookmark: _Toc286671292][bookmark: _Toc286673173][bookmark: _Toc286675054][bookmark: _Toc286663758][bookmark: _Toc286665639][bookmark: _Toc286667527][bookmark: _Toc286669407][bookmark: _Toc286671293][bookmark: _Toc286673174][bookmark: _Toc286675055][bookmark: _Toc286663759][bookmark: _Toc286665640][bookmark: _Toc286667528][bookmark: _Toc286669408][bookmark: _Toc286671294][bookmark: _Toc286673175][bookmark: _Toc286675056][bookmark: _Toc286663760][bookmark: _Toc286665641][bookmark: _Toc286667529][bookmark: _Toc286669409][bookmark: _Toc286671295][bookmark: _Toc286673176][bookmark: _Toc286675057][bookmark: _Toc286663761][bookmark: _Toc286665642][bookmark: _Toc286667530][bookmark: _Toc286669410][bookmark: _Toc286671296][bookmark: _Toc286673177][bookmark: _Toc286675058][bookmark: _Toc286663762][bookmark: _Toc286665643][bookmark: _Toc286667531][bookmark: _Toc286669411][bookmark: _Toc286671297][bookmark: _Toc286673178][bookmark: _Toc286675059][bookmark: _Toc286663763][bookmark: _Toc286665644][bookmark: _Toc286667532][bookmark: _Toc286669412][bookmark: _Toc286671298][bookmark: _Toc286673179][bookmark: _Toc286675060][bookmark: _Toc286663764][bookmark: _Toc286665645][bookmark: _Toc286667533][bookmark: _Toc286669413][bookmark: _Toc286671299][bookmark: _Toc286673180][bookmark: _Toc286675061][bookmark: _Toc286663765][bookmark: _Toc286665646][bookmark: _Toc286667534][bookmark: _Toc286669414][bookmark: _Toc286671300][bookmark: _Toc286673181][bookmark: _Toc286675062][bookmark: _Toc286663766][bookmark: _Toc286665647][bookmark: _Toc286667535][bookmark: _Toc286669415][bookmark: _Toc286671301][bookmark: _Toc286673182][bookmark: _Toc286675063][bookmark: _Toc286663767][bookmark: _Toc286665648][bookmark: _Toc286667536][bookmark: _Toc286669416][bookmark: _Toc286671302][bookmark: _Toc286673183][bookmark: _Toc286675064][bookmark: _Toc286663768][bookmark: _Toc286665649][bookmark: _Toc286667537][bookmark: _Toc286669417][bookmark: _Toc286671303][bookmark: _Toc286673184][bookmark: _Toc286675065][bookmark: _Toc286663769][bookmark: _Toc286665650][bookmark: _Toc286667538][bookmark: _Toc286669418][bookmark: _Toc286671304][bookmark: _Toc286673185][bookmark: _Toc286675066][bookmark: _Toc286663770][bookmark: _Toc286665651][bookmark: _Toc286667539][bookmark: _Toc286669419][bookmark: _Toc286671305][bookmark: _Toc286673186][bookmark: _Toc286675067][bookmark: _Toc286663771][bookmark: _Toc286665652][bookmark: _Toc286667540][bookmark: _Toc286669420][bookmark: _Toc286671306][bookmark: _Toc286673187][bookmark: _Toc286675068][bookmark: _Toc295727335][bookmark: _Toc284320311][bookmark: _Toc288473361]TES_DETONATION_COMMAND [0x8D]
Name:	TES_DETONATION_COMMAND
Direction:	IS to TESS
Description:	This message is sent to the TESS to command it as if it had been affected by a detonation.  Note: Messages originating from the IS do not contain the Event Number field that the messages originating from the TESS contain.
Use:	This message is used during normal operation. 
Response Message:	IS_ACKNOWLEDGE.
Detonation Detection from the TESS will follow if it was commanded with a Detonation Command message from the IS. 
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	8D
	Message ID
	Identifies message type

	13
	1E
	Size
	Total Message length 

	4-7
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59, decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	8-11
	XX…XX
	Latitude
	The latitude of the player detecting the detonation.
32-bit signed integer
Latitude times 10,000,000
Range: -900,000,000 to 900,000,000

	12-15
	XX…XX
	Longitude
	The longitude of the player detecting the detonation.
32-bit signed integer
Longitude times 10,000,000
Range: -1,800,000,000 to 1,800,000,000

	16-17
	XXXX
	Altitude
	The altitude of the player detecting the detonation.
Height with respect to a reference geoid (sea level, meters)
16-bit signed integer
Range: -32,768 to 32,767

	18-19
	XXXX
	Shooter ID
	The TESS ID of the shooter

	20-21
	XXXX
	Shot Event Number
	The event number of the shooter's indirect fire message

	22
	XX
	Hit Indication
	0x00 – Hit
0x01 -  Near Miss
0x02 -  Miss

	23
	XX
	BDA
	0x00 - Catastrophic Kill
0x01 -  Mobility Kill
0x02 -  Firepower Kill
0x04 -  Mobility Firepower Kill
0x05 – Communications Kill

	24-25
	XXXX
	Time to Incapacitation
	Seconds from the time in the Time field to incapacitation.

Valid only for dismounts

	26
	XX
	Wound Location
	Valid only for dismounts
0x00 – No Location
0x01 – Chest
0x02 – Back
0x03 – Abdomen
0x04 – Head
0x05 – Left Leg
0x06 – Right Leg
0x07 – Left Arm
0x08 – Right Arm

	27
	XX
	Wound Type
	Valid only for dismounts
0x00 – No Location
0x01 – Gunshot
0x02 – Amputation
0x03 – Shrapnel
0x04 – Laceration
0x05 – Third Degree Burn
0x06 – Sucking Chest Wound
0x07 - Killed

	28
	XX
	Wound Severity
	Valid only for dismounts
0x00 – No Severity
0x01 – Low
0x02 – Medium
0x03 – High
0x04 - KIA

	29-30
	XXXX
	Checksum
	Addition of bytes 1-28


[bookmark: _Toc295727336]IS_LIFEFORM_HEALTH_STATUS [0x85]
Name:	IS_LIFEFORM_HEALTH_STATUS
Direction:	TESS to IS
Description:	This message is sent from the TESS whenever the lifeform health state changes.  
Use:	This message is used during normal operation. 
Response Message:	TES_ACKNOWLEDGE 
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	85
	Message ID
	Identifies message type

	3
	10
	Size
	Total Message length

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 16-bit unsigned integer

	6-9 
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	10-11
	XXXX
	Time to Incapacitation
	Seconds from the time in the Time field to incapacitation
Valid only for dismounts

	12
	XX
	Wound Location
	Valid only for dismounts
0x00 – No Location
0x01 – Chest
0x02 – Back
0x03 – Abdomen
0x04 – Head
0x05 – Left Leg
0x06 – Right Leg
0x07 – Left Arm
0x08 – Right Arm

	13
	XX
	Wound Type
	Valid only for dismounts
0x00 – No Location
0x01 – Gunshot
0x02 – Amputation
0x03 – Shrapnel
0x04 – Laceration
0x05 – Third Degree Burn
0x06 – Sucking Chest Wound
0x07 - Killed

	14
	XX
	Wound Severity
	Valid only for dismounts
0x00 – No Severity
0x01 – Low
0x02 – Medium
0x03 – High
0x04 - KIA

	15-16
	XXXX
	Checksum
	Addition of bytes 1-14


[bookmark: _Toc286663773][bookmark: _Toc286665654][bookmark: _Toc286667542][bookmark: _Toc286669422][bookmark: _Toc286671308][bookmark: _Toc286673189][bookmark: _Toc286675070][bookmark: _Toc286663774][bookmark: _Toc286665655][bookmark: _Toc286667543][bookmark: _Toc286669423][bookmark: _Toc286671309][bookmark: _Toc286673190][bookmark: _Toc286675071][bookmark: _Toc286663775][bookmark: _Toc286665656][bookmark: _Toc286667544][bookmark: _Toc286669424][bookmark: _Toc286671310][bookmark: _Toc286673191][bookmark: _Toc286675072][bookmark: _Toc286663776][bookmark: _Toc286665657][bookmark: _Toc286667545][bookmark: _Toc286669425][bookmark: _Toc286671311][bookmark: _Toc286673192][bookmark: _Toc286675073][bookmark: _Toc286663777][bookmark: _Toc286665658][bookmark: _Toc286667546][bookmark: _Toc286669426][bookmark: _Toc286671312][bookmark: _Toc286673193][bookmark: _Toc286675074][bookmark: _Toc286663778][bookmark: _Toc286665659][bookmark: _Toc286667547][bookmark: _Toc286669427][bookmark: _Toc286671313][bookmark: _Toc286673194][bookmark: _Toc286675075][bookmark: _Toc286663779][bookmark: _Toc286665660][bookmark: _Toc286667548][bookmark: _Toc286669428][bookmark: _Toc286671314][bookmark: _Toc286673195][bookmark: _Toc286675076][bookmark: _Toc286663780][bookmark: _Toc286665661][bookmark: _Toc286667549][bookmark: _Toc286669429][bookmark: _Toc286671315][bookmark: _Toc286673196][bookmark: _Toc286675077][bookmark: _Toc286663781][bookmark: _Toc286665662][bookmark: _Toc286667550][bookmark: _Toc286669430][bookmark: _Toc286671316][bookmark: _Toc286673197][bookmark: _Toc286675078][bookmark: _Toc286663782][bookmark: _Toc286665663][bookmark: _Toc286667551][bookmark: _Toc286669431][bookmark: _Toc286671317][bookmark: _Toc286673198][bookmark: _Toc286675079][bookmark: _Toc286663783][bookmark: _Toc286665664][bookmark: _Toc286667552][bookmark: _Toc286669432][bookmark: _Toc286671318][bookmark: _Toc286673199][bookmark: _Toc286675080][bookmark: _Toc286663784][bookmark: _Toc286665665][bookmark: _Toc286667553][bookmark: _Toc286669433][bookmark: _Toc286671319][bookmark: _Toc286673200][bookmark: _Toc286675081][bookmark: _Toc286663785][bookmark: _Toc286665666][bookmark: _Toc286667554][bookmark: _Toc286669434][bookmark: _Toc286671320][bookmark: _Toc286673201][bookmark: _Toc286675082][bookmark: _Toc286663786][bookmark: _Toc286665667][bookmark: _Toc286667555][bookmark: _Toc286669435][bookmark: _Toc286671321][bookmark: _Toc286673202][bookmark: _Toc286675083][bookmark: _Toc286663787][bookmark: _Toc286665668][bookmark: _Toc286667556][bookmark: _Toc286669436][bookmark: _Toc286671322][bookmark: _Toc286673203][bookmark: _Toc286675084][bookmark: _Toc286663788][bookmark: _Toc286665669][bookmark: _Toc286667557][bookmark: _Toc286669437][bookmark: _Toc286671323][bookmark: _Toc286673204][bookmark: _Toc286675085][bookmark: _Toc286663789][bookmark: _Toc286665670][bookmark: _Toc286667558][bookmark: _Toc286669438][bookmark: _Toc286671324][bookmark: _Toc286673205][bookmark: _Toc286675086][bookmark: _Toc286663790][bookmark: _Toc286665671][bookmark: _Toc286667559][bookmark: _Toc286669439][bookmark: _Toc286671325][bookmark: _Toc286673206][bookmark: _Toc286675087][bookmark: _Toc286663791][bookmark: _Toc286665672][bookmark: _Toc286667560][bookmark: _Toc286669440][bookmark: _Toc286671326][bookmark: _Toc286673207][bookmark: _Toc286675088][bookmark: _Toc286663792][bookmark: _Toc286665673][bookmark: _Toc286667561][bookmark: _Toc286669441][bookmark: _Toc286671327][bookmark: _Toc286673208][bookmark: _Toc286675089][bookmark: _Toc286663793][bookmark: _Toc286665674][bookmark: _Toc286667562][bookmark: _Toc286669442][bookmark: _Toc286671328][bookmark: _Toc286673209][bookmark: _Toc286675090][bookmark: _Toc286663794][bookmark: _Toc286665675][bookmark: _Toc286667563][bookmark: _Toc286669443][bookmark: _Toc286671329][bookmark: _Toc286673210][bookmark: _Toc286675091][bookmark: _Toc286663795][bookmark: _Toc286665676][bookmark: _Toc286667564][bookmark: _Toc286669444][bookmark: _Toc286671330][bookmark: _Toc286673211][bookmark: _Toc286675092][bookmark: _Toc286663796][bookmark: _Toc286665677][bookmark: _Toc286667565][bookmark: _Toc286669445][bookmark: _Toc286671331][bookmark: _Toc286673212][bookmark: _Toc286675093][bookmark: _Toc286663797][bookmark: _Toc286665678][bookmark: _Toc286667566][bookmark: _Toc286669446][bookmark: _Toc286671332][bookmark: _Toc286673213][bookmark: _Toc286675094][bookmark: _Toc286663798][bookmark: _Toc286665679][bookmark: _Toc286667567][bookmark: _Toc286669447][bookmark: _Toc286671333][bookmark: _Toc286673214][bookmark: _Toc286675095][bookmark: _Toc286663799][bookmark: _Toc286665680][bookmark: _Toc286667568][bookmark: _Toc286669448][bookmark: _Toc286671334][bookmark: _Toc286673215][bookmark: _Toc286675096][bookmark: _Toc286663800][bookmark: _Toc286665681][bookmark: _Toc286667569][bookmark: _Toc286669449][bookmark: _Toc286671335][bookmark: _Toc286673216][bookmark: _Toc286675097][bookmark: _Toc286663801][bookmark: _Toc286665682][bookmark: _Toc286667570][bookmark: _Toc286669450][bookmark: _Toc286671336][bookmark: _Toc286673217][bookmark: _Toc286675098][bookmark: _Toc286663802][bookmark: _Toc286665683][bookmark: _Toc286667571][bookmark: _Toc286669451][bookmark: _Toc286671337][bookmark: _Toc286673218][bookmark: _Toc286675099][bookmark: _Toc286663803][bookmark: _Toc286665684][bookmark: _Toc286667572][bookmark: _Toc286669452][bookmark: _Toc286671338][bookmark: _Toc286673219][bookmark: _Toc286675100][bookmark: _Toc286663804][bookmark: _Toc286665685][bookmark: _Toc286667573][bookmark: _Toc286669453][bookmark: _Toc286671339][bookmark: _Toc286673220][bookmark: _Toc286675101][bookmark: _Toc286663805][bookmark: _Toc286665686][bookmark: _Toc286667574][bookmark: _Toc286669454][bookmark: _Toc286671340][bookmark: _Toc286673221][bookmark: _Toc286675102][bookmark: _Toc295727337][bookmark: _Toc284320312][bookmark: _Toc288473362]TES_LIFEFORM_HEALTH_CHANGE [0x8E]
Name:	TES_LIFEFORM_HEALTH_CHANGE
Direction:	IS to TESS 
Description:	This message is commanded to the TESS to have it change its health status. Note: Messages originating from the IS do not contain the Event Number field that the messages originating from the TESS contain.
Use:	This message is used during normal operation. 
Response Message:	IS_ACKNOWLEDGE.
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	8E
	Message ID
	Identifies message type

	3
	0E
	Size
	Total Message length

	4-7 
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	8-9
	XXXX
	Time to Incapacitation
	Seconds from the time in the Time field to incapacitation
Valid only for dismounts

	10
	XX
	Wound Location
	Valid only for dismounts
0x00 – No Location
0x01 – Chest
0x02 – Back
0x03 – Abdomen
0x04 – Head
0x05 – Left Leg
0x06 – Right Leg
0x07 – Left Arm
0x08 – Right Arm

	11
	XX
	Wound Type
	Valid only for dismounts
0x00 – No Location
0x01 – Gunshot
0x02 – Amputation
0x03 – Shrapnel
0x04 – Laceration
0x05 – Third Degree Burn
0x06 – Sucking Chest Wound
0x07 - Killed

	12
	XX
	Wound Severity
	Valid only for dismounts
0x00 – No Severity
0x01 – Low
0x02 – Medium
0x03 – High
0x04 - KIA

	13-14
	XXXX
	Checksum
	Addition of bytes 1-12


[bookmark: _Toc295727338]TES_INDIRECT_AMMO_RESUPPLY [0x86]
Name:	TES_INDIRECT_AMMO_RESUPPLY
Direction:	IS to TESS 
Description:	This message is sent to the TESS to command it to change its current supply of ammo data. Note: Messages originating from the IS do not contain the Event Number field that the messages originating from the TESS contain.
Use:	This message is used during normal operation. 
Response Message:	IS_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	86
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-7
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	8
	XX
	Resupply Type
	Enumeration indicating the type of resupply: 
0x00 – Set Current Levels
0x01 -  Set Base Levels
0x02 -  Add to Current

	9
	XX
	Number of Weapon Records
	The number of Weapon supply records to follow  

	10-11
	XXXX
	Weapon Type
	An enumeration indicating the type of weapon for which to apply the following ammo records.  This is repeated for each weapon type.  Matches with Device Type in the Device Association Status Payload. See Table 35 in PRF-PT-00549 Live PAN Standard  for enumerations of supported weapon types.

	12-13
	XXXX
	Weapon Id
	Matches with Device Id in the Device Association Status Payload

	14
	XX
	Number of Munition Records
	The following Munition Type and Munition Count fields will be repeated for each record.

	15-16
	XXXX
	Munition Type
	The type of munition being resupplied. See Table 37 in PRF-PT-00549 Live PAN Standard  for enumerations of supported munition types.

	17-18
	XXXX
	Munition Count
	The number of rounds being resupplied.

	19
	XX
	Number of Fuze Records
	The number of Fuze supply records to follow.  The following Fuze Type and Fuze Count fields will be repeated for each record.

	20-21
	XXXX
	Fuze Type
	The type of fuze being resupplied. See Table 39 in PRF-PT-00549 Live PAN Standard  for enumerations of supported fuze types.

	22-23
	XXXX
	Fuze Count
	The number of fuzes being resupplied.

	24
	XX
	Number of Charge Records
	The number of Charge supply records to follow.  The following Charge Type and Charge Count fields will be repeated for each record.

	25
	XX
	Charge Type
	The type of charge being resupplied. See Table 38 in PRF-PT-00549 Live PAN Standard  for enumerations of supported charge types.

	26-27
	XXXX
	Charge Count
	The number of charges being resupplied.

	28-29
	XXXX
	Checksum
	Addition of bytes 1-27


[bookmark: _Toc286663807][bookmark: _Toc286665688][bookmark: _Toc286667576][bookmark: _Toc286669456][bookmark: _Toc286671342][bookmark: _Toc286673223][bookmark: _Toc286675104][bookmark: _Toc286663808][bookmark: _Toc286665689][bookmark: _Toc286667577][bookmark: _Toc286669457][bookmark: _Toc286671343][bookmark: _Toc286673224][bookmark: _Toc286675105][bookmark: _Toc286663809][bookmark: _Toc286665690][bookmark: _Toc286667578][bookmark: _Toc286669458][bookmark: _Toc286671344][bookmark: _Toc286673225][bookmark: _Toc286675106][bookmark: _Toc286663810][bookmark: _Toc286665691][bookmark: _Toc286667579][bookmark: _Toc286669459][bookmark: _Toc286671345][bookmark: _Toc286673226][bookmark: _Toc286675107][bookmark: _Toc286663811][bookmark: _Toc286665692][bookmark: _Toc286667580][bookmark: _Toc286669460][bookmark: _Toc286671346][bookmark: _Toc286673227][bookmark: _Toc286675108][bookmark: _Toc286663812][bookmark: _Toc286665693][bookmark: _Toc286667581][bookmark: _Toc286669461][bookmark: _Toc286671347][bookmark: _Toc286673228][bookmark: _Toc286675109][bookmark: _Toc286663813][bookmark: _Toc286665694][bookmark: _Toc286667582][bookmark: _Toc286669462][bookmark: _Toc286671348][bookmark: _Toc286673229][bookmark: _Toc286675110][bookmark: _Toc286663814][bookmark: _Toc286665695][bookmark: _Toc286667583][bookmark: _Toc286669463][bookmark: _Toc286671349][bookmark: _Toc286673230][bookmark: _Toc286675111][bookmark: _Toc286663815][bookmark: _Toc286665696][bookmark: _Toc286667584][bookmark: _Toc286669464][bookmark: _Toc286671350][bookmark: _Toc286673231][bookmark: _Toc286675112][bookmark: _Toc286663816][bookmark: _Toc286665697][bookmark: _Toc286667585][bookmark: _Toc286669465][bookmark: _Toc286671351][bookmark: _Toc286673232][bookmark: _Toc286675113][bookmark: _Toc286663817][bookmark: _Toc286665698][bookmark: _Toc286667586][bookmark: _Toc286669466][bookmark: _Toc286671352][bookmark: _Toc286673233][bookmark: _Toc286675114][bookmark: _Toc286663818][bookmark: _Toc286665699][bookmark: _Toc286667587][bookmark: _Toc286669467][bookmark: _Toc286671353][bookmark: _Toc286673234][bookmark: _Toc286675115][bookmark: _Toc286663819][bookmark: _Toc286665700][bookmark: _Toc286667588][bookmark: _Toc286669468][bookmark: _Toc286671354][bookmark: _Toc286673235][bookmark: _Toc286675116][bookmark: _Toc286663820][bookmark: _Toc286665701][bookmark: _Toc286667589][bookmark: _Toc286669469][bookmark: _Toc286671355][bookmark: _Toc286673236][bookmark: _Toc286675117][bookmark: _Toc286663821][bookmark: _Toc286665702][bookmark: _Toc286667590][bookmark: _Toc286669470][bookmark: _Toc286671356][bookmark: _Toc286673237][bookmark: _Toc286675118][bookmark: _Toc286663822][bookmark: _Toc286665703][bookmark: _Toc286667591][bookmark: _Toc286669471][bookmark: _Toc286671357][bookmark: _Toc286673238][bookmark: _Toc286675119][bookmark: _Toc286663823][bookmark: _Toc286665704][bookmark: _Toc286667592][bookmark: _Toc286669472][bookmark: _Toc286671358][bookmark: _Toc286673239][bookmark: _Toc286675120][bookmark: _Toc286663824][bookmark: _Toc286665705][bookmark: _Toc286667593][bookmark: _Toc286669473][bookmark: _Toc286671359][bookmark: _Toc286673240][bookmark: _Toc286675121][bookmark: _Toc277161783][bookmark: _Toc288473363][bookmark: _Toc295727339]IS_INDIRECT_AMMO_REPORT [0x87]
Name:	IS_INDIRECT_AMMO_REPORT
Direction:	TESS to IS 
Description:	This message is sent from the TESS as a response to the TES_AMMO_LEVEL_REQUEST whenever there is indirect ammo to report. 
Use:	This message is used during normal operation. 
Response Message:	TES_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	87
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 16-bit unsigned integer

	6-9
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	10
	XX
	Number of Weapon Records
	The number of Weapon supply records to follow.

	11-12
	XXXX
	Weapon Type
	An enumeration indicating the type of weapon for which to apply the following ammo records.  This is repeated for each weapon type.  Matches with Device Type in the Device Association Status Payload. See Table 35 in PRF-PT-00549 Live PAN Standard  for enumerations of supported weapon types.

	13-14
	XXXX
	Weapon Id
	Matches with Device Id in the Device Association Status Payload

	15
	XX
	Number of Munition Records
	The number of Munition supply records to follow.  The following Munition Type and Munition Count fields will be repeated for each record.

	16-17
	XXXX
	Munition Type
	The type of munition in the inventory. See Table 37 in PRF-PT-00549 Live PAN Standard  for enumerations of supported munition types.

	18-19
	XXXX
	Munition Count
	The number of rounds of the given munition type in the inventory.

	20
	XX
	Number of Fuze Records
	The number of Fuze supply records to follow.  The following Fuze Type and Fuze Count fields will be repeated for each record.

	21-22
	XXXX
	Fuze Type
	The type of fuze in the inventory. See Table 39 in PRF-PT-00549 Live PAN Standard  for enumerations of supported fuze types.

	23-24
	XXXX
	Fuze Count
	The number of the given fuze type in the inventory.

	25
	XX
	Number of Charge Records
	The number of Charge supply records to follow.  The following Charge Type and Charge Count fields will be repeated for each record.

	26
	XX
	Charge Type
	The type of charge in the inventory. See Table 38 in PRF-PT-00549 Live PAN Standard  for enumerations of supported charge types.

	27-28
	XXXX
	Charge Count
	The number of the given charge types in the inventory.

	29-30
	XXXX
	Checksum
	Addition of bytes 1-28


[bookmark: _Toc286663826][bookmark: _Toc286665707][bookmark: _Toc286667595][bookmark: _Toc286669475][bookmark: _Toc286671361][bookmark: _Toc286673242][bookmark: _Toc286675123][bookmark: _Toc286663827][bookmark: _Toc286665708][bookmark: _Toc286667596][bookmark: _Toc286669476][bookmark: _Toc286671362][bookmark: _Toc286673243][bookmark: _Toc286675124][bookmark: _Toc286663828][bookmark: _Toc286665709][bookmark: _Toc286667597][bookmark: _Toc286669477][bookmark: _Toc286671363][bookmark: _Toc286673244][bookmark: _Toc286675125][bookmark: _Toc286663829][bookmark: _Toc286665710][bookmark: _Toc286667598][bookmark: _Toc286669478][bookmark: _Toc286671364][bookmark: _Toc286673245][bookmark: _Toc286675126][bookmark: _Toc286663830][bookmark: _Toc286665711][bookmark: _Toc286667599][bookmark: _Toc286669479][bookmark: _Toc286671365][bookmark: _Toc286673246][bookmark: _Toc286675127][bookmark: _Toc286663831][bookmark: _Toc286665712][bookmark: _Toc286667600][bookmark: _Toc286669480][bookmark: _Toc286671366][bookmark: _Toc286673247][bookmark: _Toc286675128][bookmark: _Toc286663832][bookmark: _Toc286665713][bookmark: _Toc286667601][bookmark: _Toc286669481][bookmark: _Toc286671367][bookmark: _Toc286673248][bookmark: _Toc286675129][bookmark: _Toc286663833][bookmark: _Toc286665714][bookmark: _Toc286667602][bookmark: _Toc286669482][bookmark: _Toc286671368][bookmark: _Toc286673249][bookmark: _Toc286675130][bookmark: _Toc286663834][bookmark: _Toc286665715][bookmark: _Toc286667603][bookmark: _Toc286669483][bookmark: _Toc286671369][bookmark: _Toc286673250][bookmark: _Toc286675131][bookmark: _Toc286663835][bookmark: _Toc286665716][bookmark: _Toc286667604][bookmark: _Toc286669484][bookmark: _Toc286671370][bookmark: _Toc286673251][bookmark: _Toc286675132][bookmark: _Toc286663836][bookmark: _Toc286665717][bookmark: _Toc286667605][bookmark: _Toc286669485][bookmark: _Toc286671371][bookmark: _Toc286673252][bookmark: _Toc286675133][bookmark: _Toc286663837][bookmark: _Toc286665718][bookmark: _Toc286667606][bookmark: _Toc286669486][bookmark: _Toc286671372][bookmark: _Toc286673253][bookmark: _Toc286675134][bookmark: _Toc286663838][bookmark: _Toc286665719][bookmark: _Toc286667607][bookmark: _Toc286669487][bookmark: _Toc286671373][bookmark: _Toc286673254][bookmark: _Toc286675135][bookmark: _Toc286663839][bookmark: _Toc286665720][bookmark: _Toc286667608][bookmark: _Toc286669488][bookmark: _Toc286671374][bookmark: _Toc286673255][bookmark: _Toc286675136][bookmark: _Toc286663840][bookmark: _Toc286665721][bookmark: _Toc286667609][bookmark: _Toc286669489][bookmark: _Toc286671375][bookmark: _Toc286673256][bookmark: _Toc286675137][bookmark: _Ref287007675][bookmark: _Toc288473364][bookmark: _Toc295727340]IS_ALERT_MESSAGE [0x88]
Name:	IS_ALERT_MESSAGE
Direction:	TESS to IS 
Description:	This message is sent from the TESS whenever it detects that it has violated a safety rule or because of some operator interaction which results in the sending of an alarm.  
Use:	This message is used during normal operation. 
Response Message:	TES_ACKNOWLEDGE 
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	88
	Message ID
	Identifies message type

	3
	1C
	Size
	Total Message length

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 16-bit unsigned integer

	6-9
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	10
	XX
	Alarm ID
	A PU unique alarm ID.  Could be used to acknowledge an alarm by Ex-Man.

	11
	XX
	Alarm Type
	Enumeration indicating type: 
0x00 – Alert
0x01 -  General Alarm
0x02 -  Safety Alarm 

	12
	XX
	Alarm State
	Enumeration indicating state: 
0x00 – Active
0x01 – Acknowledged
0x02 -  Cleared

	13-16
	XX…XX
	Time Of Initial Notification
	Time when first notified of this alarm in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59, decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	17-20
	XX…XX
	Latitude
	•32-bit signed integer
•Latitude times 10,000,000
• Range: -900,000,000 to 900,000,000

	21-24
	XX…XX
	Longitude
	• 32-bit signed integer
• Longitude times 10,000,000
• Range: -1,800,000,000 to 1,800,000,000

	25-26
	XX…XX
	Elevation
	Height above a reference geoid (sea level, meters)
• 16-bit signed integer

	27-28
	XXXX
	Checksum
	Addition of bytes 1-26


[bookmark: _Toc286663842][bookmark: _Toc286665723][bookmark: _Toc286667611][bookmark: _Toc286669491][bookmark: _Toc286671377][bookmark: _Toc286673258][bookmark: _Toc286675139][bookmark: _Toc286663843][bookmark: _Toc286665724][bookmark: _Toc286667612][bookmark: _Toc286669492][bookmark: _Toc286671378][bookmark: _Toc286673259][bookmark: _Toc286675140][bookmark: _Toc286663844][bookmark: _Toc286665725][bookmark: _Toc286667613][bookmark: _Toc286669493][bookmark: _Toc286671379][bookmark: _Toc286673260][bookmark: _Toc286675141][bookmark: _Toc286663845][bookmark: _Toc286665726][bookmark: _Toc286667614][bookmark: _Toc286669494][bookmark: _Toc286671380][bookmark: _Toc286673261][bookmark: _Toc286675142][bookmark: _Toc286663846][bookmark: _Toc286665727][bookmark: _Toc286667615][bookmark: _Toc286669495][bookmark: _Toc286671381][bookmark: _Toc286673262][bookmark: _Toc286675143][bookmark: _Toc286663847][bookmark: _Toc286665728][bookmark: _Toc286667616][bookmark: _Toc286669496][bookmark: _Toc286671382][bookmark: _Toc286673263][bookmark: _Toc286675144][bookmark: _Toc286663848][bookmark: _Toc286665729][bookmark: _Toc286667617][bookmark: _Toc286669497][bookmark: _Toc286671383][bookmark: _Toc286673264][bookmark: _Toc286675145][bookmark: _Toc286663849][bookmark: _Toc286665730][bookmark: _Toc286667618][bookmark: _Toc286669498][bookmark: _Toc286671384][bookmark: _Toc286673265][bookmark: _Toc286675146][bookmark: _Toc286663850][bookmark: _Toc286665731][bookmark: _Toc286667619][bookmark: _Toc286669499][bookmark: _Toc286671385][bookmark: _Toc286673266][bookmark: _Toc286675147][bookmark: _Toc295727341][bookmark: _Toc284320315][bookmark: _Toc288473365]TES_ALERT_MESSAGE [0x8F]
Name:	TES_ALERT_MESSAGE
Direction:	IS to TESS
Description:	This message is sent to the TESS to tell it that it has violated a safety alarm rule or for use to inform the participant of some general alert or alarm event.       Note: Messages originating from the IS do not contain the Event Number field that the messages originating from the TESS contain.
Use:	This message is used during normal operation. 
Response Message:	IS_ACKNOWLEDGE.
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	8F
	Message ID
	Identifies message type

	3
	1A
	Size
	Total Message length

	4-7
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	8
	XX
	Alarm ID
	A PU unique alarm ID.  Could be used to acknowledge an alarm by Ex-Man.

	9
	XX
	Alarm Type
	Enumeration indicating type: 
0x00 – Alert
0x01 -  General Alarm
0x02 -  Safety Alarm 

	10
	XX
	Alarm State
	Enumeration indicating state: 
0x00 – Active
0x01 – Acknowledged
0x02 -  Cleared

	11-14
	XX…XX
	Time Of Initial Notification
	Time when first notified of this alarm in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59, decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	15-18
	XX…XX
	Latitude
	•32-bit signed integer
•Latitude times 10,000,000
• Range: -900,000,000 to 900,000,000

	19-22
	XX…XX
	Longitude
	• 32-bit signed integer
• Longitude times 10,000,000
• Range: -1,800,000,000 to 1,800,000,000

	23-24
	XX…XX
	Elevation
	Height above a reference geoid (sea level, meters)
• 16-bit signed integer

	25-26
	XXXX
	Checksum
	Addition of bytes 1-24


[bookmark: _Toc295727342]IS_DEVICE_LOCATION [0x89]
Name:	IS_DEVICE_LOCATION
Direction:	TESS to IS 
Description:	This message is sent from the TESS to indicate the location of an associated device.  
Use:	This message can be used to set the location of a weapon when the radio (w/GPS) may be located at another close by location.
Response Message:	TES_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	89
	Message ID
	Identifies message type 

	3
	XX
	Size
	Variable message length in bytes

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 
16-bit unsigned integer

	6-9
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	10
	XX
	Number of Device Records
	The number of different pieces of equipment we are reporting about.  The following five fields would be repeated for each different piece of equipment.

	11
	XX
	Device Class
	Enumeration indicating the device class of the PAN device.  See Table 28 in the PRF-PT-00549 Live PAN Standard 

	12-13
	XXXX
	Device Type
	Enumeration indicating the device type of the PAN device based on device class. 

For Transmitter/Repeater Client Device Types See Table 29 in PRF-PT-00549 Live PAN Standard 

For Sensor Client Device Types See Table 30 in PRF-PT-00549 Live PAN Standard  

For Detector Client Device Types See Table 31 in PRF-PT-00549 Live PAN Standard 

For User Interface Device Types See Table 32 in PRF-PT-00549 Live PAN Standard 

For IED, Mine and Explosive Client Device Types See Table 33 in PRF-PT-00549 Live PAN Standard 

For Effect Generator Client Device Types See Table 34 in PRF-PT-00549 Live PAN Standard 

	14-17
	XX…XX
	Latitude
	32-bit signed integer
Latitude times 10,000,000
Range: -900,000,000 to 900,000,000

	18-21
	XX…XX
	Longitude
	32-bit signed integer
Longitude times 10,000,000
Range: -1,800,000,000 to 1,800,000,000

	22-23
	XXXX
	Altitude
	Height with respect to a reference geoid (sea level, meters)
16-bit signed integer
Range: -32,768 to 32,767

	24-25
	XXXX
	Checksum
	Addition of bytes 1-23
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Name:	IS_DEVICE_BIT
Direction:	TESS to IS 
Description:	This message is sent form the TESS whenever a BIT result is received from an associated device.  
Use:	This message is used during initialization and normal operation. 
Response Message:	TES_ACKNOWLEDGE
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	8A
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 16-bit unsigned integer

	6-9
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

  Byte 1 – Day of Week / Tenths
    Least significant nibble – tenths of second  - range: 0 – 9
    Most significant nibble – Day of  Week – defined values below
       1 – Sunday
       2 – Monday
       3 – Tuesday
       4 – Wednesday
       5 – Thursday
       6 – Friday
       7 – Saturday

  Byte 2   hours in BCD  - range: 0 to 23, decimal
  Byte 3   minutes in BCD - range: 0 to 59,   decimal
  Byte 4   seconds in BCD - range: 0 to 59, decimal

	10
	XX
	Number of Device Records
	The number of different pieces of equipment we are reporting about.  The device class, device type, device ID, and BIT result fields are repeated for each different piece of equipment.

	11
	XX
	Device Class
	Enumeration indicating the device class of the PAN device.  See Table 28 in the PRF-PT-00549 Live PAN Standard 

	12-13
	XXXX
	Device Type
	Enumeration indicating the device type of the PAN device based on device class. 

For Transmitter/Repeater Client Device Types See Table 29 in PRF-PT-00549 Live PAN Standard 
For Sensor Client Device Types See Table 30 in PRF-PT-00549 Live PAN Standard
For Detector Client Device Types See Table 31 in PRF-PT-00549 Live PAN Standard 

For User Interface Device Types See Table 32 in PRF-PT-00549 Live PAN Standard 

For IED, Mine and Explosive Client Device Types See Table 33 in PRF-PT-00549 Live PAN Standard 

For Effect Generator Client Device Types See Table 34 in PRF-PT-00549 Live PAN Standard 

	14-21
	XX…XX
	Device ID
	8 byte unique device identifier.

	22-23
	XXXX
	BIT Result
	Each bit used to represent a pass (1) or fail(0) of some defined BIT result for this type of equipment.

	24-25
	XXXX
	Checksum
	Addition of bytes 1-23
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Name:	IS_DEVICE_STATE
Direction:	TESS to IS 
Description:	This message is sent from the TESS whenever a state update is received from an associated device.   
Use:	This message is used during initialization and normal operation. 
Response Message:	TES_ACKNOWLEDGE 
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	8B
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-5
	XXXX
	Event Number
	Index indicating the number of the event 
16-bit unsigned integer

	6-9
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

Byte 1 – Day of Week / Tenths
Least significant nibble – tenths of second – rang: 0-9
Most significant nibble – Day of Week – defined values below
1 – Sunday
2 – Monday
3 – Tuesday
4 – Wednesday
5 – Thursday
6 – Friday
7 – Saturday

Byte 2  hours in BCD – range: 0 to 23, decimal
Byte 3 minutes in BCD – range: 0 to 59, decimal
Byte 4 seconds in BCD – range: 0 to 59, decimal

	10
	XX
	Number of Device Records
	The number of different devices we are reporting about.  The device class, device type, device ID, and BIT result fields are repeated for each different piece of equipment. The following three fields would be repeated for each different device.

	11
	XX
	Device Class
	Enumeration indicating the device class of the PAN device.  See Table 28 in the PRF-PT-00549 Live PAN Standard 

	12-13
	XXXX
	Device Type
	Enumeration indicating the device type of the PAN device based on device class. 

For Transmitter/Repeater Client Device Types See Table 29 in PRF-PT-00549 Live PAN Standard 

For Sensor Client Device Types See Table 30 in PRF-PT-00549 Live PAN Standard 

For Detector Client Device Types See Table 31 in PRF-PT-00549 Live PAN Standard 

For User Interface Device Types See Table 32 in PRF-PT-00549 Live PAN Standard 

For IED, Mine and Explosive Client Device Types See Table 33 in PRF-PT-00549 Live PAN Standard 

For Effect Generator Client Device Types See Table 34 in PRF-PT-00549 Live PAN Standard 

	14-21
	XX…XX
	Device ID
	8 byte unique device identifier.

	22
	XX
	Number of Parameters
	The number of device parameter state values provided in the following records.

	23
	XX
	Parameter ID
	The ID of the state parameter for this device.  

	24
	XX
	Value Size
	Number of bytes for each value.

	25
	XX
	Number of Values
	The number of parameter values to follow.

	N*M
	XX…XX
	Parameter Values
	Where N = number of values and M = value size

	N*M+1-N*M+2
	XXXX
	Checksum
	Addition of bytes 1 –N*M


[bookmark: _Toc295727345]TES_DEVICE_STATE_CHANGE [0x90]
Name:	TES_DEVICE_STATE_CHANGE
Direction:	IS to TESS
Description:	This message is also sent to the TESS whenever state is commanded to an associated device. Note: Messages originating from the IS do not contain the Event Number field that the messages originating from the TESS contain.
Use:	This message is used during initialization and normal operation. 
Response Message:	IS_ACKNOWLEDGE.
	Byte #
	Hex
	Field
	Description

	1
	BB
	Sync
	Sync Byte

	2
	90
	Message ID
	Identifies message type

	3
	XX
	Size
	Variable message length in bytes

	4-7
	XX…XX
	Time
	Time of the event in BCD referenced to UTC

Byte 1 – Day of Week / Tenths
Least significant nibble – tenths of second – rang: 0-9
Most significant nibble – Day of Week – defined values below
1 – Sunday
2 – Monday
3 – Tuesday
4 – Wednesday
5 – Thursday
6 – Friday
7 – Saturday

Byte 2  hours in BCD – range: 0 to 23, decimal
Byte 3 minutes in BCD – range: 0 to 59, decimal
Byte 4 seconds in BCD – range: 0 to 59, decimal

	8
	XX
	Number of Device Records
	The number of different devices we are reporting about.  The device class, device type, device ID, and BIT result fields are repeated for each different piece of equipment. The following three fields would be repeated for each different device.

	9
	XX
	Device Class
	Enumeration indicating the device class of the PAN device.  See Table 28 in the PRF-PT-00549 Live PAN Standard 

	10-11
	XXXX
	Device Type
	Enumeration indicating the device type of the PAN device based on device class. 

For Transmitter/Repeater Client Device Types See Table 29 in PRF-PT-00549 Live PAN Standard 

For Sensor Client Device Types See Table 30 in PRF-PT-00549 Live PAN Standard 

For Detector Client Device Types See Table 31 in PRF-PT-00549 Live PAN Standard 

For User Interface Device Types See Table 32 in PRF-PT-00549 Live PAN Standard 

For IED, Mine and Explosive Client Device Types See Table 33 in PRF-PT-00549 Live PAN Standard 

For Effect Generator Client Device Types See Table 34 in PRF-PT-00549 Live PAN Standard 

	12-19
	XX…XX
	Device ID
	8 byte unique device identifier.

	20
	XX
	Number of Parameters
	The number of device parameter state values provided in the following records.

	21
	XX
	Parameter ID
	The ID of the state parameter for this device.  

	22
	XX
	Value Size
	Number of bytes for each value.

	23
	XX
	Number of Values
	The number of parameter values to follow.

	N*M
	XX…XX
	Parameter Values
	Where N = number of values and M = value size

	N*M+1-N*M+2
	XXXX
	Checksum
	Addition of bytes 1 –N*M
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This section contains a message usage table based on one of three types of TESS – Aircraft, Vehicle and Man-Worn. 
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	Message Name
	ID
	Aircraft
	Vehicle
	Man-Worn

	TES_ACKNOWLEDGE
	5E
	X
	X
	X

	TES_ACK_NOT_SUPPORTED
	10
	X
	X
	X

	TES_ALMANAC_DATA
	2F
	X
	N/A
	N/A

	TES_AMMO_LEVEL_REQUEST
	49
	X
	X
	X

	TES_AMMO_LEVEL_SET
	4A
	X
	X
	N/A

	TES_CASUALTY_CARD_CONTROL
	42
	N/A
	N/A
	X

	TES_CASUALTY_CARD_DATA
	41
	N/A
	N/A
	X

	TES_CIS_DIRECT_FIRE_EVENT_COMMAND
	59
	N/A
	X
	X

	TES_CIS_EVENT_COMMAND
	33
	X
	X
	X

	TES_DIFFERENTIAL_DATA
	31
	X
	N/A
	N/A

	TES_DISPLAY_MESSAGE
	3F
	X
	X
	X

	TES_EPHEMERIS_DATA
	30
	X
	N/A
	N/A

	TES_LBA_REMOTE_EVENT
	36
	Future
	N/A
	N/A

	TES_MANWORN_CONTROLLER_SETUP
	0C
	N/A
	N/A
	X

	TES_MTID_CONTROLLER_SETUP
	11
	X
	X
	X

	TES_OP_MODE_DATA
	3A
	X
	X
	X

	TES_PING_REQUEST
	66
	X
	X
	X

	TES_PING_RESPONSE
	68
	X
	X
	X

	TES_POSITION_REPORT
	57
	N/A
	X
	X

	TES_REPEAT_LAST_MESSAGE
	3B
	X
	X
	X

	TES_REQUEST_MISSED_EVENTS
	2C
	X
	X
	X

	TES_RESERVED
	DE
	N/A
	X
	X

	TES_SET_AMMO_DATA
	6C
	N/A
	X 
	N/A

	TES_SET_ASPECT_ANGLE_DATA
	5F
	N/A
	X (VCU does not use)
	X

	TES_SET_INITIAL_POSITION_TIME_DATE
	32
	X
	X (VCU does not use)
	X

	TES_SET_OPERATION
	44
	X
	X
	X

	TES_SET_TIME
	03
	N/A
	X
	X

	TES_SET_VEHICLE_TYPE
	02
	X
	X
	N/A

	TES_SET_VULNERABILITY_DATA
	5B
	N/A
	X (VCU does not use)
	X

	TES_SET_WEAPON_DATA
	55
	N/A
	X (VCU does not use)
	N/A

	TES_START_STOP_REAL_TIME_EVENTS_TRANSFER
	43
	X
	X
	X

	TES_STATUS_REQUEST
	3C
	X
	X
	X

	TES_TOW_CONTROLLER_SETUP
	0E
	X
	X
	X

	TES_TOW_INITIALIZATION_SETUP
	0F
	X
	X
	X

	TES_UNIT_CONFIGURATION_REQUEST
	28
	X
	X
	X

	TES_UTC_TIME_START
	2A
	X
	N/A
	N/A

	TES_UTC_TIME_STOP
	2B
	X
	N/A
	N/A

	TES_VEHICLE_CONTROLLER_SETUP
	06
	N/A
	X
	N/A

	TES_VERSION_REPORT
	53
	N/A
	X
	X

	TES_VERSION_REQUEST
	50
	N/A
	X
	X

	TES_VARIABLE_DATA_MESSAGE
	8C
	N/A
	X
	X

	TES_DETONATION
	83
	N/A
	X
	X

	TES_DETONATION_COMMAND
	8D
	N/A
	X
	X

	TES_LIFEFORM_HEALTH_CHANGE
	8E
	N/A
	X
	X

	TES_INDIRECT_AMMO_SUPPLY
	86
	N/A
	X
	X

	TES_ALERT_MESSAGE
	8F
	N/A
	X
	X

	TES_DEVICE_STATE_CHANGE
	90
	N/A
	X
	X
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[bookmark: _Toc286823772][bookmark: _Toc288410115][bookmark: _Toc295727878]Table 10 TESS  IS Message Usage
	Message Name
	ID (hex)
	Aircraft
	Vehicle
	Man-Worn

	IS_ACKNOWLEDGE
	40
	X
	X
	X

	IS_ACK_NOT_SUPPORTED
	10
	X
	X
	X

	IS_ALMANAC_DATA_REQUEST
	2F
	X
	N/A
	N/A

	IS_AMMO_LEVEL_REPORT
	49
	N/A
	X
	X

	IS_AMMO_LEVEL_REPORT (SMODIM)
	8C
	X
	N/A
	N/A

	IS_BIT_REQUEST
	54
	N/A
	X
	X

	IS_DIFFERENTIAL_DATA_REQUEST
	31
	X
	N/A
	N/A

	IS_EPHEMERIS_DATA_REQUEST
	30
	X
	N/A
	N/A

	IS_EVENT_REPORT – non LBA
	33
	X
	X
	X

	IS_EVENT_REPORT – LBA
	34
	Future
	N/A
	N/A

	IS_INITIAL_POSITION_TIME_DATE_REQUEST
	32
	X`
	N/A
	N/A

	IS_MISSED_EVENTS_REPORT – non LBA
	2C
	X
	X
	X

	IS_OP_MODE_REQUEST
	3A
	X
	X
	X

	IS_PING_REQUEST
	62
	X
	X
	X

	IS_PING_RESPONSE
	64
	X
	X
	X

	IS_POSITION_REPORT
	2E
	X
	N/A
	N/A

	IS_STATUS_REPORT
	3C
	X
	X
	X

	IS_POSITION_REQUEST
	58
	N/A
	X
	X

	IS_REPEAT_LAST_MESSAGE
	3B
	X
	X
	X

	IS_TIME_REQUEST
	5D
	N/A
	X
	X

	IS_UNIT_CONFIGURATION_REPORT
	56
	N/A
	X
	X

	IS_UNIT_CONFIGURATION_REPORT (SMODIM)
	28
	X
	N/A
	N/A

	IS_UTC_DATE_AND_TIME_REPORT
	3E
	X
	N/A
	N/A

	IS_VELOCITY_REPORT
	2D
	X
	N/A
	N/A

	IS_VERSION_REPORT
	51
	N/A
	X
	X

	IS_VERSION_REQUEST
	52
	N/A
	X
	X

	IS_VARIABLE_DATA_MESSAGE
	80
	N/A
	X
	X

	IS_INDIRECT_FIRE_MESSAGE
	81
	N/A
	X
	X

	IS_DEVICE_ASSOCIATION_STATUS
	82
	N/A
	X
	X

	IS_DETONATION_DETECTION
	84
	N/A
	X
	X

	IS_LIFEFORM_HEALTH_STATUS
	85
	N/A
	X
	X

	IS_INDIRECT_AMMO_REPORT
	87
	N/A
	X
	X

	IS_ALERT_MESSAGE
	88
	N/A
	X
	X

	IS_DEVICE_LOCATION
	89
	N/A
	X
	X

	IS_DEVICE_BIT
	8A
	N/A
	X
	X

	IS_DEVICE_STATE
	8B
	N/A
	X
	X



[bookmark: _Toc277357680][bookmark: _Ref289876520][bookmark: _Ref289876521][bookmark: _Toc295727349][bookmark: _Toc288473371]Messages and Responses
This section contains all messages found in the IS-TESS Interface Standard and their expected response message if any as well as any applicable notes.  Also, Table 11 in section 8.1 contains a table with a column named “CIS” for messages that can originate at the CIS and are being sent to the TESS via the IS.  Section 8.2 contains a similar table (Table 12) with the same column (“CIS”) that designates messages that are (or can be) sent to the CIS by the IS after being received from the TESS.
[bookmark: _Toc295727350]IS  TESS Messages
[bookmark: _Ref289877400][bookmark: _Toc295727879]Table 11 IS  TESS Messages and Responses
	IS Message Name
	ID
	TESS Response Message 
	 CIS
	Notes

	TES_ACKNOWLEDGE
	5E
	None
	No
	TESS terminates retry timer on previous transmission.

	TES_ACK_NOT_SUPPORTED
	10
	None
	No
	N/A

	TES_ALMANAC_DATA
	2F
	IS_ACKNOWLEDGE
	No
	Sent in response to IS_ALMANAC_DATA_REQUEST

	TES_AMMO_LEVEL_REQUEST
	49
	IS_AMMO_LEVEL_REPORT
	No
	N/A

	TES_AMMO_LEVEL_SET
	4A
	IS_ACKNOWLEDGE
	No
	Partial Reload  - Temporarily sets the number of rounds available

	TES_CASUALTY_CARD_CONTROL
	42
	IS_ACKNOWLEDGE
	No
	N/A

	TES_CASUALTY_CARD_DATA
	41
	IS_ACKNOWLEDGE
	No
	N/A

	TES_CIS_DIRECT_FIRE_EVENT_COMMAND
	59
	IS_ACKNOWLEDGE 
	Yes
	An associated Event Report will follow.

	TES_CIS_EVENT_COMMAND
	33
	IS_ACKNOWLEDGE 
	Yes
	An associated Event Report will follow

	TES_DIFFERENTIAL_DATA
	31
	IS_ACKNOWLEDGE
	No
	N/A

	TES_DISPLAY_MESSAGE
	3F
	IS_ACKNOWLEDGE
	No
	N/A

	TES_EPHEMERIS_DATA
	30
	IS_ACKNOWLEDGE
	No
	N/A

	TES_LBA_REMOTE_EVENT
	36
	Not Implemented
	No
	N/A

	TES_MANWORN_CONTROLLER_SETUP
	0C
	IS_ACKNOWLEDGE
	No
	N/A

	TES_MTID_CONTROLLER_SETUP
	11
	IS_ACKNOWLEDGE
	No
	N/A

	TES_OP_MODE_DATA
	3A
	None
	No
	N/A

	TES_PING_REQUEST
	66
	IS_PING_RESPONSE
	No
	N/A

	TES_PING_RESPONSE
	68
	None
	No
	Generated in response to an IS_PING_REQUEST

	TES_POSITION_REPORT
	57
	None
	No
	Generated in response to an IS_POSITION_REQUEST

	TES_REPEAT_LAST_MESSAGE
	3B
	Resends most recent transmission
	No
	N/A

	TES_REQUEST_MISSED_EVENTS
	2C
	IS_MISSED_EVENTS_REPORT
	Yes
	N/A

	TES_RESERVED
	DE
	None
	No
	N/A

	TES_SET_AMMO_DATA
	6C
	IS_ACKNOWLEDGE
	No
	N/A

	TES_SET_ASPECT_ANGLE_DATA
	5F
	IS_ACKNOWLEDGE
	No
	N/A

	TES_SET_INITIAL_POSITION_TIME_DATE
	32
	IS_ACKNOWLEDGE
	No
	N/A

	TES_SET_OPERATION
	44
	IS_ACKNOWLEDGE
	No
	N/A

	TES_SET_TIME
	03
	IS_ACKNOWLEDGE
	Yes
	Sets internal RTC.  A TIME Event will be generated after the Ack.

	TES_SET_VEHICLE_TYPE
	02
	IS_ACKNOWLEDGE
	Yes
	Changes configuration and PK tables

	TES_SET_VULNERABILITY_DATA
	5B
	IS_ACKNOWLEDGE
	No
	N/A

	TES_SET_WEAPON_DATA
	55
	IS_ACKNOWLEDGE
	No
	N/A

	TES_START_STOP_REAL_TIME_EVENTS_TRANSFER
	43
	IS_ACKNOWLEDGE
	No
	N/A

	TES_STATUS_REQUEST
	3C
	None
	No
	N/A

	TES_TOW_CONTROLLER_SETUP
	0E
	IS_ACKNOWLEDGE
	No
	N/A

	TES_TOW_INITIALIZATION_SETUP
	0F
	IS_ACKNOWLEDGE
	No
	N/A

	TES_UNIT_CONFIGURATION_REQUEST
	28
	IS_UNIT_CONFIGURATION_REPORT
	Yes
	N/A

	TES_UTC_TIME_START
	2A
	IS_ACKNOWLEDGE
	No
	N/A

	TES_UTC_TIME_STOP
	2B
	IS_ACKNOWLEDGE
	No
	N/A

	TES_VEHICLE_CONTROLLER_SETUP
	06
	IS_ACKNOWLEDGE
	No
	N/A

	TES_VERSION_REPORT
	53
	None
	No
	N/A

	TES_VERSION_REQUEST
	50
	IS_VERSION_REPORT
	No
	Generated in response to an IS_VERSION_REQUEST

	TES_VARIABLE_DATA_MESSAGE
	8C
	IS_ACKNOWLEDGE
	Yes
	N/A

	TES_DETONATION
	83
	IS_ACKNOWLEDGE
	Yes
	N/A

	TES_DETONATION_COMMAND
	8D
	IS_ACKNOWLEDGE
	Yes
	Detonation Detection from the TESS will follow if it was commanded with a Detonation Command from the IS

	TES_LIFEFORM_HEALTH_CHANGE
	8E
	IS_ACKNOWLEDGE
	Yes
	N/A

	TES_INDIRECT_AMMO_RESUPPLY
	86
	IS_ACKNOWLEDGE
	Yes
	N/A

	TES_ALERT_MESSAGE
	8F
	IS_ACKNOWLEDGE
	Yes
	N/A

	TES_DEVICE_STATE_CHANGE
	90
	IS_ACKNOWLEDGE
	Yes
	N/A



[bookmark: _Toc295727351]TESS  IS Messages
[bookmark: _Ref289877455][bookmark: _Toc295727880]Table 12 TESS  IS Messages and Responses
	Message Name
	ID 
	TESS Response Message
	CIS
	Notes

	IS_ACKNOWLEDGE
	40
	None
	No
	IS terminated retry timer on previous transmission

	IS_ACK_NOT_SUPPORTED
	10
	None
	No
	N/A

	IS_ALMANAC_DATA_REQUEST
	2F
	TES_ACKNOWLEDGE
	No
	Ignored

	IS_AMMO_LEVEL_REPORT
	49
	None
	No
	Generated in a response to TES_AMMO_LEVEL_REQUEST

	IS_AMMO_LEVEL_REPORT (SMODIM)
	8C
	None
	No
	Generated in a response to TES_AMMO_LEVEL_REQUEST

	IS_BIT_REQUEST
	54
	TES_ACKNOWLEDGE
	No
	A TES_PING_REQUEST will be generated when the IS has completed the BIT

	IS_DIFFERENTIAL_DATA_REQUEST
	31
	TES_ACKNOWLEDGE
	No
	Ignored

	IS_EPHEMERIS_DATA_REQUEST
	30
	TES_ACKNOWLEDGE
	No
	Ignored

	IS_EVENT_REPORT – non LBA
	33
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_EVENT_REPORT – LBA
	34
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_INITIAL_POSITION_TIME_DATE_REQUEST
	32
	TES_SET_INITIAL_POSITION_TIME_DATE
	No
	N/A

	IS_MISSED_EVENTS_REPORT – non LBA
	2C
	None
	No
	N/A

	IS_OP_MODE_REQUEST
	3A
	TES_OP_MODE_DATA
	No
	N/A

	IS_PING_REQUEST
	62
	TES_PING_RESPONSE
	No
	N/A

	IS_PING_RESPONSE
	64
	None
	No
	Generated in a response to a TES_PING_REQUEST

	IS_POSITION_REPORT
	2E
	None
	No
	N/A

	IS_STATUS_REPORT
	3C
	None
	No
	N/A

	IS_POSITION_REQUEST
	58
	TES_POSITION_REPORT
	No
	N/A

	IS_REPEAT_LAST_MESSAGE
	3B
	Resends most recent transmission
	No
	N/A

	IS_TIME_REQUEST
	5D
	TES_ACKNOWLEDGE
	No
	N/A

	IS_UNIT_CONFIGURATION_REPORT
	56
	None
	Yes
	Generated in a response to a TES_CONFIGURATION_REQUEST

	IS_UNIT_CONFIGURATION_REPORT (SMODIM)
	28
	None
	Yes
	Generated in a response to a TES_CONFIGURATION_REQUEST

	IS_UTC_DATE_AND_TIME_REPORT
	3E
	None
	No
	Generated in a response to a TES_CONFIGURATION_REQUEST

	IS_VELOCITY_REPORT
	2D
	None
	No
	Ignored

	IS_VERSION_REPORT
	51
	None
	No
	Generated in a response to a TES_VERSION_REQUEST

	IS_VERSION_REQUEST
	52
	TES_VERSION_REPORT
	No
	N/A

	IS_VARIABLE_DATA_MESSAGE
	80
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_INDIRECT_FIRE_MESSAGE
	81
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_DEVICE_ASSOCIATION_STATUS
	82
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_DETONATION_DETECTION
	84
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_LIFEFORM_HEALTH_STATUS
	85
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_INDIRECT_AMMO_REPORT
	87
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_ALERT_MESSAGE
	88
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_DEVICE_LOCATION
	89
	TES_ACKNOWLEDGE
	Yes
	N/A

	IS_DEVICE_BIT
	8A
	TES_ACKNOWLEDGE
	Yes
	N/A 

	IS_DEVICE_STATE
	8B
	TES_ACKNOWLEDGE
	Yes
	N/A
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[bookmark: _Ref286926123][bookmark: _Toc286823773][bookmark: _Toc288410116][bookmark: _Toc295727881][bookmark: _Toc127092739]Table 13 FIX/NAV Failure Codes
	Hex Code
	Reason for Failure	

	1
	2D, non-differential

	2
	2D, differential

	3
	3D, non-differential

	4
	3D, differential

	5
	2D, PPS corrected

	6
	3D, PPS corrected

	7
	Position known

	8
	External DR

	9
	Coast

	A0
	GPS time-out (Previous Fix Being Used)

	A1
	New Fix Not Required (Previous Fix Being Used)

	F1
	Not enough valid satellite measurements

	F2
	Dilution of precision too large

	F3
	Standard deviation of filtered navigation too large

	F4
	Standard deviation of position fix too large

	F5
	Too many iterations in position fix

	F6
	Too many iterations in velocity fix

	F7
	3 satellite startup failed

	F8
	3 satellite fix update distance check failed

	F9
	Solved frequency was too large

	FA
	Solved velocity was larger than 900 mps

	FB
	Waiting for 2 consistent sets of measurements for velocity fix

	FC
	Computed altitude has violated export restriction

	FD
	Computed velocity has violated export restriction

	FE
	System mode is not a navigation mode

	FF
	Nav has not run since powerup


[bookmark: _Toc286663938][bookmark: _Toc286665819][bookmark: _Toc286667707][bookmark: _Toc286669587][bookmark: _Toc286671473][bookmark: _Toc286673354][bookmark: _Toc286675235][bookmark: _Toc286663939][bookmark: _Toc286665820][bookmark: _Toc286667708][bookmark: _Toc286669588][bookmark: _Toc286671474][bookmark: _Toc286673355][bookmark: _Toc286675236][bookmark: _Toc286663940][bookmark: _Toc286665821][bookmark: _Toc286667709][bookmark: _Toc286669589][bookmark: _Toc286671475][bookmark: _Toc286673356][bookmark: _Toc286675237][bookmark: _Toc286663941][bookmark: _Toc286665822][bookmark: _Toc286667710][bookmark: _Toc286669590][bookmark: _Toc286671476][bookmark: _Toc286673357][bookmark: _Toc286675238][bookmark: _Toc286663942][bookmark: _Toc286665823][bookmark: _Toc286667711][bookmark: _Toc286669591][bookmark: _Toc286671477][bookmark: _Toc286673358][bookmark: _Toc286675239][bookmark: _Toc286663943][bookmark: _Toc286665824][bookmark: _Toc286667712][bookmark: _Toc286669592][bookmark: _Toc286671478][bookmark: _Toc286673359][bookmark: _Toc286675240][bookmark: _Toc286663944][bookmark: _Toc286665825][bookmark: _Toc286667713][bookmark: _Toc286669593][bookmark: _Toc286671479][bookmark: _Toc286673360][bookmark: _Toc286675241][bookmark: _Aircraft_Weapons_Data][bookmark: _Toc288473373][bookmark: _Toc295727354][bookmark: _Toc127092749]Aircraft Weapons Data
[bookmark: _Ref286827088][bookmark: _Toc286823774][bookmark: _Ref286842138][bookmark: _Toc288410117][bookmark: _Toc295727882]Table 14 Aircraft Weapons Data
	SMODIM Type (hex)
	Aircraft Type
	SMODIM Host Type
	CMTC Actual Vehicle
	Weapon
	Type Number
	MILES Code (hex)
	Basic Load
	Init Load
	Reload Time (sec)
	Reload Qty
	Track Time (sec)
	WPN Fired Trigger Rel.

	0
	AH-64
	AGES II
	AH-64
	Rocket Missile Gun
	2.75” Rckt 
Hellfire
30mm
	0E
02
15
	0
16
1200
	0
16
1200
	0
0
0
	0
1
0
	0
7
0
	WFTR
WFTR
WFTR

	1
	OH-58D Kiowa
	AGES II
	OH-58D
	Rocket
Missile
Gun
	Stinger
Hellfire
7.62/50cal
	1A
02
18
	N/A
N/A
500
	N/A N/A 500
	0
0
0
	0
1
N/A
	0
7
0
	WF
WFTR
WFTR

	2
	UH-60
	AGES II
Black Hawk
	UH-60
	NONE
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	3
	CH-47
	AGES II
Chinook
	CH-47
	NONE
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	4
	AH-64D Longbow Apache
	N/A
	N/A
	Rocket
Missile
Gun
	2.75” Rckt
Hellfire/RF
30mm
	02
15
	0
16
1200
	0
16
1200
	0
0
0
	0
1
0
	0
7
0
	WFTR
WFTR
WFTR


[bookmark: _Toc286663946][bookmark: _Toc286665827][bookmark: _Toc286667715][bookmark: _Toc286669595][bookmark: _Toc286671481][bookmark: _Toc286673362][bookmark: _Toc286675243][bookmark: _Toc286663947][bookmark: _Toc286665828][bookmark: _Toc286667716][bookmark: _Toc286669596][bookmark: _Toc286671482][bookmark: _Toc286673363][bookmark: _Toc286675244][bookmark: _Toc286663948][bookmark: _Toc286665829][bookmark: _Toc286667717][bookmark: _Toc286669597][bookmark: _Toc286671483][bookmark: _Toc286673364][bookmark: _Toc286675245][bookmark: _Toc286663949][bookmark: _Toc286665830][bookmark: _Toc286667718][bookmark: _Toc286669598][bookmark: _Toc286671484][bookmark: _Toc286673365][bookmark: _Toc286675246][bookmark: _Toc286663950][bookmark: _Toc286665831][bookmark: _Toc286667719][bookmark: _Toc286669599][bookmark: _Toc286671485][bookmark: _Toc286673366][bookmark: _Toc286675247][bookmark: _Toc286663951][bookmark: _Toc286665832][bookmark: _Toc286667720][bookmark: _Toc286669600][bookmark: _Toc286671486][bookmark: _Toc286673367][bookmark: _Toc286675248][bookmark: _Toc286663952][bookmark: _Toc286665833][bookmark: _Toc286667721][bookmark: _Toc286669601][bookmark: _Toc286671487][bookmark: _Toc286673368][bookmark: _Toc286675249][bookmark: _Toc286663953][bookmark: _Toc286665834][bookmark: _Toc286667722][bookmark: _Toc286669602][bookmark: _Toc286671488][bookmark: _Toc286673369][bookmark: _Toc286675250][bookmark: _Toc286663954][bookmark: _Toc286665835][bookmark: _Toc286667723][bookmark: _Toc286669603][bookmark: _Toc286671489][bookmark: _Toc286673370][bookmark: _Toc286675251][bookmark: _Toc286663955][bookmark: _Toc286665836][bookmark: _Toc286667724][bookmark: _Toc286669604][bookmark: _Toc286671490][bookmark: _Toc286673371][bookmark: _Toc286675252][bookmark: _Toc286663956][bookmark: _Toc286665837][bookmark: _Toc286667725][bookmark: _Toc286669605][bookmark: _Toc286671491][bookmark: _Toc286673372][bookmark: _Toc286675253][bookmark: _Toc286663957][bookmark: _Toc286665838][bookmark: _Toc286667726][bookmark: _Toc286669606][bookmark: _Toc286671492][bookmark: _Toc286673373][bookmark: _Toc286675254][bookmark: _Toc286663958][bookmark: _Toc286665839][bookmark: _Toc286667727][bookmark: _Toc286669607][bookmark: _Toc286671493][bookmark: _Toc286673374][bookmark: _Toc286675255][bookmark: _Toc286663959][bookmark: _Toc286665840][bookmark: _Toc286667728][bookmark: _Toc286669608][bookmark: _Toc286671494][bookmark: _Toc286673375][bookmark: _Toc286675256][bookmark: _Toc286663960][bookmark: _Toc286665841][bookmark: _Toc286667729][bookmark: _Toc286669609][bookmark: _Toc286671495][bookmark: _Toc286673376][bookmark: _Toc286675257][bookmark: _Toc286663961][bookmark: _Toc286665842][bookmark: _Toc286667730][bookmark: _Toc286669610][bookmark: _Toc286671496][bookmark: _Toc286673377][bookmark: _Toc286675258][bookmark: _Toc286663962][bookmark: _Toc286665843][bookmark: _Toc286667731][bookmark: _Toc286669611][bookmark: _Toc286671497][bookmark: _Toc286673378][bookmark: _Toc286675259][bookmark: _Toc286663963][bookmark: _Toc286665844][bookmark: _Toc286667732][bookmark: _Toc286669612][bookmark: _Toc286671498][bookmark: _Toc286673379][bookmark: _Toc286675260][bookmark: _Toc286663964][bookmark: _Toc286665845][bookmark: _Toc286667733][bookmark: _Toc286669613][bookmark: _Toc286671499][bookmark: _Toc286673380][bookmark: _Toc286675261][bookmark: _Toc286663965][bookmark: _Toc286665846][bookmark: _Toc286667734][bookmark: _Toc286669614][bookmark: _Toc286671500][bookmark: _Toc286673381][bookmark: _Toc286675262][bookmark: _Toc286663966][bookmark: _Toc286665847][bookmark: _Toc286667735][bookmark: _Toc286669615][bookmark: _Toc286671501][bookmark: _Toc286673382][bookmark: _Toc286675263][bookmark: _RCS_Event_Assignments][bookmark: _Toc288765420][bookmark: _Toc286663968][bookmark: _Toc286665849][bookmark: _Toc286667737][bookmark: _Toc286669617][bookmark: _Toc286671503][bookmark: _Toc286673384][bookmark: _Toc286675265][bookmark: _Event_Report][bookmark: _Toc70834283][bookmark: _Toc274034109]
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The following table contains the format for event reports message. 
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	Event Name
	Description
	Event Code
Byte 6
(Hex)
	Event Sub code
Byte 7
(Hex)
	Zone of Impact**
Byte 8
(Hex)
	Position
Bytes 9–12
(Hex)
	Player ID
Bytes 13 – 14
(Hex)

	Vehicle Init
	The VDD was initialized via a Set Vehicle Type message.
	00
	N/A
	Current VDD settings:
Bit 0 = 1 VDD disabled the HUTT feature
Bit 1 = 1 VDD ignores MES message processing
Bit 2 = 1 VDD disabled the RCD capability
00 (DFV)
	N/A
	N/A

	Resurrection
	The TESS was resurrected by the IS. Rounds were not reset.
	01
	N/A
	N/A
	N/A
	0000 – MILES Initiated
BBBB – CIS Initiated
FFFF – Commanded by LAN

	Reset
	The TESS was reset by the IS. Rounds were reset.
	02
	N/A
	N/A
	N/A
	0000 – MILES Initiated
BBBB – CIS Initiated
FFFF – Commanded by LAN 

	Memory Dump to SLID
	The TESS was requested to dump its memory to the serial link interface device. The event queue has been cleared.
	03
	N/A
	N/A
	N/A
	0000 – MILES Initiated
FFFF – Commanded by LAN 

	Observer Controller (OC) Resurrection
	The TESS was optically resurrected by either the controller gun or by the reset command using the TESS controller key.  Rounds were not reset.
	04
	N/A
	N/A
	N/A
	N/A

	Cheat Kill
	The TESS detected the user cheating. If the key is returned to the normal position a controller‑key reset will be sent. Ten seconds after the cheat is detected the TESS will kill itself.
	05
	Cheat Event Subcodes Table 29 
	N/A
	N/A
	N/A

	Controller Key Detect
	The TESS detected the use of a controller key. The TESS has been resurrected, reset. VDD type may have been changed, or etc.
	06
	00 – Controller Position
01 – Home Position
	N/A
	N/A
	N/A

	Time/Sync Rollover
	The TESS received time sync message or the day changed.
	07
	Year (range 0 –99)
	N/A
	N/A
	Byte 13 – Month in BCD – range (1 (Jan) to 12 (Dec) decimal

Byte 14 – Day in BCD range 1 – 31 decimal

	Power On
	The TESS was powered on. This message is sent in Un-instrumented Mode. The Event Sub code indicates Player status after Power On.
	08
	00 – Alive
01 – Dead
	00
See Configuration Source Table
	N/A
	N/A

	Power Off
	The TESS was powered off.
	09
	00 – Alive
	N/A
	N/A
	N/A

	Weapon Fired
	The indicated weapon was fired.
	0A
	(Bits 7 - 4) Weapon number as follows:
0 – Main Gun
1 - Missile
2 – COAX
3 - SAT
4 – Weapon #2

(Bits 3 - 0) Ammo Number (0 – 7)
	N/A
	N/A
	Number of rounds fired.

	Trigger Released
	After a weapon-firing event, the trigger was released. The Trigger Released event will be generated as specified in Table 25.
	0B
	(Bits 7 - 4) Weapon number as follows:
0 – Main Gun
1 – Missile
2 – COAX
3 - SAT
4 – Weapon #2

(Bits 3 - 0) Ammo Number (0 – 7)
	N/A
	N/A
	Number of rounds fired.

	Freeze Mode
	The player has been commanded into Freeze Mode (no fire events allowed).
	0C
	N/A
	N/A
	N/A
	N/A

	Normal Mode
	The player has been released from Freeze Mode.
	0D
	N/A
	N/A
	N/A
	N/A

	Miss
	A miss by the indicated player was recorded in the TESS.
	0E
	Weapon Code  Table 16
	N/A for DFV or
Bit 0 (LSb) – zone = 1
Bit 1 = zone 2
Bit 2 = zone 3
Bit 3 = zone 4
Bit 4-7 = 0
	N/A
	Attacker Ammo Coded PID 
If PID cannot be decoded send FFFF in Event Report

	Hit
	A hit by the indicated player was recorded in the TESS.
	0F
	Weapon Code Table 16
	Bit 0 (LSb) – zone = 1
Bit 1 = zone 2
Bit 2 = zone 3
Bit 3 = zone 4
Bit 4-7 = 0
	N/A

	Attacker Ammo Coded PID
If PID cannot be decoded send FFFF in Event Report

	Kill
	A kill by the indicated player was recorded in the TESS.
	10
	Weapon Code Table 16
	00 (DFV)

Bit 0 (LSb) – zone = 1
Bit 1 = zone 2
Bit 2 = zone 3
Bit 3 = zone 4
Bit 4-7 = 0
	N/A

	Attacker Ammo Coded PID
If PID cannot be decoded send FFFF in Event Report

	Mobility Kill
	A mobility kill by the indicated player was recorded in the TESS.
	11
	Weapon Code Table 16
	Bit 0 (LSb) – zone = 1
Bit 1 = zone 2
Bit 2 = zone 3
Bit 3 = zone 4
Bit 4-7 = 0
	N/A
	Attacker Ammo Coded PID
If PID cannot be decoded send FFFF in Event Report

	Firepower Kill
	A firepower kill by the indicated player was recorded in the TESS.
	12
	Weapon Code Table 16
	Bit 0 (LSb) – zone = 1
Bit 1 = zone 2
Bit 2 = zone 3
Bit 3 = zone 4
Bit 4-7 = 0
	N/A

	Attacker Ammo Coded PID
If PID cannot be decoded send FFFF in Event Report

	Communications Kill
	A communications kill by the indicated player was recorded in the TESS.
	13
	Weapon Code Table 16
	Bit 0 (LSb) – zone = 1
Bit 1 = zone 2
Bit 2 = zone 3
Bit 3 = zone 4
Bit 4-7 = 0
	N/A
	Attacker Ammo Coded PID
If PID cannot be decoded send FFFF in Event Report

	Low Battery Warning
	The user was warned of a low battery or battery charged.
	14
	00 - low battery
01 - battery charged 
	00
	N/A 
	0000 – MILES Initiated
PID of VCU (MILES-XXI)

	Weapon Key In
	Description:  A user inserted the weapon key in the TESS. Event Sub code “00” indicates key turned to Weapon. Key position. Event Sub code “01” indicates key turned from Weapon Key position to Home position.
	15
	00 –weapon key position
01 – home position
	N/A
	N/A

	N/A

	Unused
	
	16
	N/A
	N/A
	N/A
	N/A

	DIFCUE On
	
	17
	N/A
	N/A
	N/A
	N/A

	DIFCUE Off
	
	18
	N/A
	N/A
	N/A
	N/A

	Indirect Fire Miss
	A miss was assessed by IF (N/A to Nuclear weapon). Only CIS initiation supported.
	19
	Indirect Fire Weapon, See Table 17
	N/A
	N/A

	BBBB – CIS Initiated
0000 - otherwise

	Indirect Fire Hit
	A hit was assessed by IF (VDD only). Only CIS initiation supported.
	1A
	Indirect Fire Weapon, See Table 17
	N/A
	N/A

	BBBB – CIS Initiated
0000 - otherwise

	Indirect Fire Kill
	A kill was assessed by IF. Only ITAS use and CIS initiation supported.
	1B
	Indirect Fire Weapon, See Table 17
	N/A
	N/A

	BBBB – CIS Initiated
0000 - otherwise

	Indirect Fire Mobility Kill
	A mobility kill was assessed by IF. Only CIS initiation supported.
	1C
	Indirect Fire Weapon, See Table 17
	N/A
	N/A

	BBBB – CIS Initiated
0000 - otherwise

	Indirect Fire Firepower Kill
	A firepower kill was assessed by IF. Only ITAS use and CIS initiation supported.
	1D
	Indirect Fire Weapon, See Table 17
	N/A
	N/A

	BBBB – CIS Initiated
0000 - otherwise

	Indirect Fire Communications Kill
	A communications kill was assessed by IF. Only CIS initiation supported.
	1E
	Indirect Fire Weapon, See Table 17
	00 
	N/A

	BBBB – CIS Initiated
0000 - otherwise

	Indirect Fire Chemical Contamination
	A chemical contamination or de-contamination was assessed by IF. Only CIS initiation supported
	1F
	Indirect Fire Weapon, See Table 17
	00 – Contamination
01 – De-Contamination
	N/A

	BBBB – CIS Initiated
0000 - otherwise

	Indirect Fire Reset
	IF reset the unit. No longer supported except by ITAS– documented for information only.
	20
	N/A
	N/A
	N/A
	N/A

	Indirect Fire BIT
	This event is returned upon BIT completion.
	21
	BIT definitions 
00 indicates no failures.
	Bit Definitions

	N/A
	Module number of the failed module (Bit Definitions)

	Indirect Fire Init
	IF initialized the unit. No longer supported except by ITAS– documented for information only.
	22
	N/A
	N/A
	N/A
	N/A

	Indirect Fire Sleep
	IF entered sleep mode. No longer supported – documented for information only.
	23
	N/A
	N/A
	N/A
	N/A

	Indirect Fire Wake
	IF entered wake mode. No longer supported – documented for information only.
	24
	N/A
	N/A
	N/A
	N/A

	Reference Corner
	The TESS received southwest reference corner data.
	25
	00
	00
	N/A
	0000

	IF Battery Low
	IF reported a low battery condition. No longer supported – documented for information only.
	26
	00
	00
	N/A
	0000

	PMI Battery Low
(DFV only)
	The protective mask interface reported a low battery condition.
	27
	00
	00
	N/A
	0000

	Frequency Change
	The TESS executed a frequency change command. No longer supported – documented for information only.
	28
	00
	00
	N/A
	0000

	Initialization
	The TESS was initialized by an Initialize Event Command. Also used by ITAS.
	29
	00
	00
See Table 30
	N/A
	BBBB

	CIS Sleep
	The TESS received a sleep command from the PU. No longer supported – documented for information only.
	2A
	00
	00
	N/A
	BBBB

	CIS Wake
	The TESS received a wake command from the PU. No longer supported – documented for information only.
	2B
	00
	00
	N/A
	BBBB

	IF Shutdown
	IF was powered off. No longer supported – documented for information only.
	2C
	00
	00
	N/A
	0000

	Chemical Contamination
	A chemical contamination command by the PU was recorded in the TESS.
	2D
	IF Weapon Type, See Table 17
	00
	N/A
	BBBB

	Normal IF RTCA Mode
	The TESS received a Normal IF RTCA Mode command from the IS. No longer supported – documented for information only.
	2E
	00
	00
	N/A
	BBBB

	No-Kill IF RTCA Mode
	The TESS received a No‑Kill IF RTCA Mode command from the IS. No longer supported – documented for information only.
	2F
	00
	00
	N/A
	BBBB

	Vehicle Power On
	Vehicle power was turned on at the time indicated.
	30
	00
	00
	N/A
	0000
PID of VCU (MILES-XXI)

	Vehicle Power Off
	Vehicle power was turned off at the time indicated.
	31
	00
	00
	N/A
	0000
PID of VCU (MILES-XXI)

	NBC System Off*
	The NBC system was shut off at the time indicated.
	32
	00
	00
	N/A
	0000

	Blower On*
	The NBC blower was turned on at the time indicated.
	33
	00
	00
	N/A
	0000

	Pressure On*
	The NBC pressure system was enabled at the time indicated.
	34
	00
	00
	N/A
	0000

	NBC Error*
	An NBC operator error was detected at the time indicated.
	35
	00
	00
	N/A
	0000

	Mic A Operator Error *
	A microphone keying operator error was detected at the time indicated.
	36
	00
	00
	N/A
	0000

	Mic A On*
	The microphone was enabled at the time indicated.
	37
	00
	00
	N/A
	0000

	Mic A Off*
	The microphone was disabled at the time indicated.
	38
	00
	00
	N/A
	0000

	Mic A Sys Error*
	A microphone monitoring system error was detected at the time indicated.
	39
	00
	00
	N/A
	0000

	Mic B Operator Error *
	A microphone keying operator error was detected at the time indicated.
	3A
	00
	00
	N/A
	0000

	Mic B On*
	The microphone was enabled at the time indicated.
	3B
	00
	00
	N/A
	0000

	Mic B Off*
	The microphone was disabled at the time indicated.
	3C
	00
	00
	N/A
	0000

	Mic B Sys Error*
	A microphone monitoring system error was detected at the time indicated.
	3D
	00
	00
	N/A
	0000

	Room Illuminator
	The TESS detected the presence or loss of a Room Illuminator or IR Tracker.
	3E
	00
	00
	N/A
	Room number.  A value of FFFF indicates a timeout has occurred after room illuminators are no longer detected.

	Optical Reset
	The TESS was optically reset.  Rounds were reset to load set at initialization. Also used by ITAS.
	52
	00
	00
	N/A
	0000

	BIT Module Failure
	This event is returned when a module failure has been detected during BIT.
	A0
	BIT definitions (see Table 19 R-VDD Module NumbersTable 21 MILES-XXI VCU BIT Module Numbersor definitions).
	00
	N/A
	Module number of the failed module (see Table 19 R-VDD Module NumbersTable 21 MILES-XXI VCU BIT Module Numbersor definitions).

	SAT BIT Failure
	This event is returned when a SAT failure has been detected during BIT.
	A1
	FF - Weapon was acquired then communication failed for more than 3 consecutive attempts at pbit. (DFV and RMWV)

Weapon Type – Weapon was reacquired but does not match the original weapon type stored before communication was lost.
	SAT number
	N/A
	PID of DFV or RMWV

	BIT Pass
	This event is returned when a BIT has completed and no module failures were detected.
For the DFV, two BIT Pass messages will be sent, one for the DFV  and one for the SAT.
	A2
	00
	00
	N/A
	PID of VCU / DFV

	GPS First Fix
	This event is returned when the GPS has a successful fix for the first time.
	A3
	East position (LSB)
	East position (MSB)
	N/A
	West position

	BIT Complete
(Power-on or Demand BIT)
	This is the last event message in the BIT sequence. 
(DFV) This message is not generated by the DFV upon completion of the power-on BIT.  It is generated when a BIT is requested by the CIS.
	A4
	BIT Definitions
See Table 20 R-VDD BIT Definitions
Table 22 MILES-XXI VCU BIT DefinitionsTable 23 MILES 2K BIT Definitions 
	00
	N/A
	0000

	PID Learned
	The weapon has been assigned a PID.
	A5
	Weapon type see Table 24 MCC-97 Ammo/PID Combination
	00
	N/A
	0000

	Weapon Dropped
	The weapon is no longer in communication.
	A6
	Number of weapon (0-1)
	00
	N/A
	0000

	Module Communications
	Communication with a module has either been lost or regained.
	A7
	1 – in communications
0 – out of communications
	00
	N/A
	Module Number

	Optical Reset
	Controller gun reset.
	A8
	MILES code causing reset
	Bit 0 (LSb) – zone = 1
Bit 1 = zone 2
Bit 2 = zone 3
Bit 3 = zone 4
Bit 4-7 = 0
	N/A
	PID of CD

	Initialization of PT1
	Initialization Sequence, part 1, has been completed.
	A9
	Vehicle Type (1 –64)
	00
	N/A
	PID of VCU

	Ammo Rep
	Initialization sequence.  The vehicle contains the following weapons.  Receive one message for each weapon configured.
	AA
	Bits 7-4:  Weapon Index  (0-2 range)
Bits 3-0:  Ammo Index  (0-7 range)
	00
	N/A
	0000

	Set PID
	Initialization Sequence.  Contains the PID of the vehicle.
	AB
	35 (VCU)
00 (DFV)
	00
	N/A
	PID

	WESS COMM
	Communication with the WESS has either been lost or regained.
	AC
	Device Flags

Bit 0 (LSb) – ATWESS #1 (Armored Transport Weapons Effect Signature Simulator)
Bit 1 – ATWESS #2
Bit 2 – DIFCUE
Bit 3 – MGSS (Main Gun Signature Simulator)
Bit 4 – FW (Flash WESS)
Bit 5 – CVKI
Bit 6 – HUTT (Hull to turret transmitter)
Bit 7 – 
Not Used

A 0 in the bit indicates the device was present; a 1 indicates that the device was missing.
	00
	N/A
	PID of VCU

	EV-ASCIITEXT
	A text message has been transmitted by the CIS.
	AD
	00
	00
	N/A
	BBBB

	Request Event Statistics
	Summary of rounds fired for weapons #1 and #2.
	AE
	Rounds Fired - Weapon #1 (MSB)
	Rounds Fired -Weapon #1 (LSB)
	N/A
	Byte 13 - Rounds Fired - Weapon #2 (MSB)

Byte 14 - Rounds Fired - Weapon #2 (MSB)

	SAT Acquired
	The vehicle has learned a weapon.
	AF
	Number of weapon (0 - 1)
	00
	N/A
	0000

	SAT Re-acquired
	The vehicle has re-learned a weapon after a Reset or Initialize.
	B0
	Number of weapon (0 - 1)
	00
	N/A
	0000

	System Ready
	The vehicle is ready to proceed after learning a weapon.
	B1
	00
	00
	N/A
	0000

	Clear Events
	Used to clear events memory
	B2
	N/A
	N/A
	N/A
	N/A

	Ignore Event
	Used to set a flag for Indirect Fire messages found in section 6 to inform the IS that the message will be resent separately and to ignore the event in and IS_MISSED_EVENTS_REPORT message.
	B3
	N/A
	N/A
	N/A
	N/A

	NULLTYPE
	Placeholder for un-translated messages.
	FF
	00
	00
	N/A
	0000


* Reserved for future use, not currently implemented.
**Note: For Zone of Impact field, codes can be combined by adding bits together.
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	Event Sub code (Hex)
	MILES Weapon

	00
	Universal Kill (Controller Gun), Continuous 00 for weapon boresighting

	01
	Missile: Maverick (various Aircraft), AGES Hellfire, TWGSS TOW

	02*
	Missile: Hellfire (AH64, AH58)

	03*
	Missile: AT-3 Sagger (BMP1, BRDM-1, HIND-D, Man), [MILES I: AT-8 Songster (T-80)

	04
	Mortar: 60mm (Man), 81mm, 107mm (4.2 in.), 120mm, 160mm, 240mm (Various GV, Man)

	05
	Mine: M15 Track Cutter
[MILES I: Gun AA: 23m (Radar Mode) (ASETIV)]

	06
	Weapon X

	07*
	Missile: TOW ATGW (M2, M3, AH6, AH64, AH1S, LAV-25, M113, M901, HMMWV, Man), Shillelagh (M551), AT4 Spigot (Man), [MILES I: AT-5 Spandrel ATGW (BMP2, BRDM, Hind-D)], AT6 Spiral ATGW (HIND-D)] AT-8 Songster (T-80), Predator TOW IIB

	08*
	Missile ATGW: M47 Dragon (Man), AT-5 Spandrel (BMP2, BMP2C, GRDM2, HIND-E) Rocket AT: RPG-16 (Man), NTC BRDM-2

	09
	Flame Thrower: M202 (Man), JAVELIN

	0A
	Mine: M21 AT (man)
Main Gun: 125mm (T72, T80)

	0B
	Mine: M81A1 Claymore AP (Man), M16

	0C
	Main Gun: 105mm (M1, M60 variants)

	0D
	Howitzer: 152mm (M1973), 122mm (M1974), 155mm (M109), 100mm (M1944)
Rocket: 122mm BM21 (truck)

	0E
	Rocket: 2.75in (AH-64, AH-1S), 57mm Rocket (HIND-D, HIND-E)
Main Gun: 73mm (BMP1)

	0F
	Rocket: 66 mm M72 LAW (Man), 70mm Viper (Man), AT-4

	10
	Main Gun: 120mm (M1A1, M1A2 Tank)

	11
	Rifle (Recoilless): 90mm (Man)

	12
	Howitzer: 203mm (8-inch) (M110A2), 105mm (M102, M108), 122 mm, 155mm (M109A2, M198)

	13
	Grenade: 40mm Mark 19 AGS, 40mm M203 Grenade (HMMWV, Man)

	14
	Bomb, Cluster: Rockeye (Various Aircraft), SMAW

	15
	Gun: 30mm GAU-8 Avenger (Various Aircraft), AH-64

	16
	Gun, AA: 23mm (ZSU-23/4 or ASET IV in Visual Mode)
Main Gun: 25mm (M2A2, M3A2, LAV-25)

	17
	Gun, AA: 20mm Vulcan (M163, M167, AH-1S)
Main Gun: 30mm (BMP2, BMP2C, HIND-D)

	18
	Machine Gun .50 cal (12.7mm): M2, M85, etc. (Various GV, RW, Man)

	19
	Missile (SAM): Chaparral (M548, M730), SA-9 Gaskin (BRDM-2 Chassis), SA-13 Gopher  (BRDM-2 Chassis), [MILES I: Stinger (AH-58, OH-58D)], ASET IV

	1A
	Missile (SAM): Stinger (AH-58, OH-58D, HMMWV, Man), [MILES I: SA-9 Gaskin (ASETIV RF/IR), SA-13 Gopher (ASETIV)]

	1B*
	Rifle: .22 cal (5.56mm) M16
Machine Gun .30 cal (7.62mm): M60, M240, Coax, etc. (Various GV, Man)
Missile: Hellfire, AT-3 Sagger, TOW, Shillelagh, AT-5 Spandrel, AT-6 Spiral, AT-8 Songster, M47 Dragon (man-worn kill codes are transmitted by these missiles after they transmit MILES codes 02, 03, 07, or 08. The DFV reports an Event Sub code 1B when killed by these missiles. All other TESS report Events sub codes 02, 03, 07, or 08 and do not report 1B.)

	1C
	Heavy Miss: 105mm, 152mm, 73mm, Viper (LAW) etc.

	1D
	Light Miss: Rifle, Machine Gun, 20mm, etc.

	1E
	Optical Resurrect (Controller Gun), Light spare miss, Reset for aircraft systems

	1F
	Heavy Spare Miss

	20
	IFS Actuation

	21
	Missile (SAM): SA-14 Gremlin (Man)

	22
	Gun AA: 23mm (ZSU-23/4 Radar Mode)

	23
	Controller gun/Utility code assessment

	24
	Optical Reset (Smart Controller Gun), Resurrect for aircraft systems


* DFV’s killed by the missiles associated with Event Sub codes, 02, 03, 07, and 08 may report Event Sub code 1B instead of codes 02, 03, 07, or 08. All other TESS reports the Event Sub codes 02, 03, 07, or 08.
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	Event Sub code
(Hex)
	Weapon Type
	A/V Cue
Generated

	Artillery / Mortar
	
	

	0
	Reserved
	No

	1
	M720-PD, 60 mm HE
	Yes

	2
	M821-PD, 81 mm HE
	Yes

	3
	M1-PD, 105 mm HE
	Yes

	4
	M1-VT, 105 mm HE
	Yes

	5
	M444, 105 mm APICM
	Yes

	6
	M107-PD, 155 mm HE
	Yes

	7
	M107-VT, 155 mm HE
	Yes

	8
	M4449A1, 155 mm APICM
	Yes

	9
	M483A1, 155 mm DPICM
	Yes

	0A
	M106-PD, 8 inch HE
	Yes

	0B
	M106-VT, 8 inch HE
	Yes

	0C
	M404, 8 inch APICM
	Yes

	0D
	M509A1, 8 inch DPICM
	Yes

	0E
	M26, MLRS DPICM
	Yes

	0F
	MK49, 5 inch 38 HE
	Yes

	10
	MK56, 5 inch AAC
	Yes

	11
	MK61, 5 inch HE
	Yes

	12
	MK41, 5 inch 54 AAC
	Yes

	13
	MK25, 8 inch HE
	Yes

	14
	MK13, 16 inch HE
	Yes

	15
	MG76-PD, 76 mm HE
	Yes

	16
	VO82-PD, 82 mm HE
	Yes

	17
	OF843A-PD, 120 mm HE
	Yes

	18
	OF843A-VT, 120 mm HE
	Yes

	19
	OF24-PD, 122 mm HE
	Yes

	1A
	OF24-VT, 122 mm HE
	Yes

	1B
	F864-PD, 240 mm HE
	Yes

	1C
	F864-VT, 240 mm HE
	Yes

	1D
	OF482-PD, 130 mm HE
	Yes

	1E
	OF482-VT, 130 mm HE
	Yes

	1F
	OF25-PD, 152 mm HE
	Yes

	20
	OF25-VT, 152 mm HE
	Yes

	21
	XDP540, 152 mm DPICM
	Yes

	22
	F620-PD, 203 mm HE
	Yes

	23
	F620-VT, 203 mm HE
	Yes

	24
	XDP620, 203 mm DIPCM
	Yes

	25
	9M22YF-PD, 132 mm MRL HE
	Yes

	26
	9M22KX, 122 mm MRL HE
	Yes

	27
	9M27F-PD, 220 mm MRL DIPCM
	Yes

	28
	9M27KX, 220 mm MRL DPICM
	Yes

	29
	FROG-PD, 540 mm ROCKET
	Yes

	2A
	CONV042
	Yes

	C8
	CONV200
	Yes

	42
	M329A1 PD, 107mm, HE Mortar (Blue)
	Yes

	43
	M329A1 VT, 107mm, HE Mortar (Blue)
	Yes

	44
	M933 PD, 120mm, HE Mortar (Blue)
	Yes

	45
	F853 PD, 160mm, HE Mortar (Red)
	Yes

	RF Mine
	
	

	C9
	MINE
	Yes

	CA
	MINE-2
	No

	CB
	MINE-3
	Yes

	CC
	MINE-4
	No

	CD
	MINE-5
	Yes

	Chemical
	
	

	CE
	CHEMA1 (blister)
	No

	CF
	CHEMB1 (nerve I)
	Yes

	D0
	CHEMB2 (nerve U)
	No

	D1
	CHEMC1 (blood I)
	Yes

	D2
	CHEMC2 (blood U)
	No

	D3
	CHEMD1 (choking I)
	Yes

	D4
	CHEMD2 (choking U)
	No

	D5
	CHEME1
	No

	D6
	CHEME2
	No

	D7
	CHEMF1
	No

	D8
	CHEMF2
	No

	D9
	CHEMG1
	No

	DA
	CHEMG2
	No

	DB
	CHEMH1
	No

	DC
	CHEMH2
	No

	TESS
	CHEMI1
	No

	DE
	CHEMI2
	No

	DF
	CHEMJ1
	No

	E0
	CHEMJ2
	No

	Nuclear
	
	

	E1
	W10 Y-1
	Yes

	E2
	W10 Y-2
	Yes

	E3
	W15 Y-1
	Yes

	E4
	W15 Y-2
	Yes

	E5
	W20 Y-1
	Yes

	E6
	W20 Y-2
	Yes

	E7
	W30 Y-1
	Yes

	E8
	W30 Y-2
	Yes

	E9
	W30 Y-3
	Yes

	EA
	W40 Y-1
	Yes

	EB
	W40 Y-2
	Yes

	EC
	W50 Y-1
	Yes

	ED
	W50 Y-2
	Yes

	EE
	W50 Y-3
	Yes

	EF
	NUC7
	No

	F0
	NUC8
	No

	F1
	NUC9
	No

	F2
	NUC10
	No

	F3
	EXP
	No

	MES
	
	

	F4
	AT-MES
	Yes

	F5
	AP-MES
	Yes

	F6-FE
	Spares
	No

	FF
	Power On Kill
	No


[bookmark: _DCIU_BIT_Definitions][bookmark: _Toc70834288][bookmark: _Toc288473377][bookmark: _Toc295727358]IS BIT Definitions
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	Bit number
	Cause*

	7 (MSb)
	Not used

	6
	Not used

	5
	Not used

	4
	Battery Low**

	3
	TESS Interface Failure

	2
	Radio Failure

	1
	GPS Failure

	0 (LSb)
	Controller Failure


[bookmark: _Toc274034116]Note:
A “1” in a bit position indicates the corresponding unit failed.
** Only Valid for man-worn IS.
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	Module Number (Dec)
	Module
	Description

	7
	R-VDD
	Replacement Vehicle Detection Device


[bookmark: _Toc286823781]
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	Module 7 – R-VDD
	On-Screen Details Bit Definitions

	Bit number
	Cause1
	Bit 7
80h
	Bit 6
40h
	Bit 5
20h
	Bit 4
10h
	Bit 3
08h
	Bit 2
04h
	Bit 1
02h
	Bit 0
01h

	7 (MSb)
	RDA 
Failure
	N/A
	N/A
	N/A
	N/A
	FCI
	Cmdr
	Gunner
	Loader

	6
	Detector Belts
 Failure
	N/A
	N/A
	N/A
	N/A
	Left
	Rear
	Right
	Front

	5
	Mine Effects Simulator (MES) Failure
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	4
	RCD, or WESS Connection Failure
	RCD
	Coax
Blank
	Coax
Dry
	N/A
	Flash
WESS
	Main
WESS
	N/A
	N/A

	3
	Hull-Turret Transmitter 
(HUTT)  Failure
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	2
	IS Failure
	N/A
	N/A
	N/A
	N/A
	TESS
Ifc
	Radio
Assy
	GPS
Assy
	Proc
Assy

	1
	Software determined RVDD failure
	N/A
	N/A
	N/A
	Encdr
CPU
	GPS3
Ant
	GPS3
Assy
	Power
Supply
	RT
Clock

	0 (LSb)
	User determined a manual 
RVDD test failure2
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


1 A “1” in a bit position indicates the corresponding unit failed.
2Bit 0 - Manually detected failures can be Audio, Display, Time/Date, Vehicle Type, CVKI Flash, and other detected failures
3 If GPS assembly is installed, and the IS is not connected.
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	Module Number (dec)
	Module
	Description

	6
	SAT 1
	Small Arms Transmitter #1

	7
	VCU
	Vehicle Control Unit

	8
	SAT 2
	Small Arms Transmitter #2

	31
	Belt 1
	Belt #1

	32
	Belt 2
	Belt #2

	33
	Belt 3
	Belt #3

	34
	Belt 4
	Belt #4

	35
	Belt 5
	Belt #5

	36
	Belt 6
	Belt #6

	37
	Belt 7
	Belt #7

	38
	Belt 8
	Belt #8

	39
	MGLT
	Main Gun Laser Transmitter

	40
	VDA 1
	Vehicle Display Unit #1

	41
	VDA 2
	Vehicle Display Unit #2

	42
	RIA
	Radio Interface Unit

	43
	PCU
	Power Control Unit

	44
	FCI
	Fire Control Interface

	45
	VCI
	Vehicle Control Interface

	46
	RWA
	Remote Weapons Assembly

	47
	IS
	Instrumentation System
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	Module 6 – SAT #1
Module 7 – VCU
Module 8 – SAT #2
	Bit number
	Cause*

	
	7 (MSB)
	Bus Module BIT Failure (Event Code A4 Only)

	
	6
	WESS Failure

	
	5
	Not used

	
	4
	HUTT Failure

	
	3
	LAN Failure

	
	2
	GPS Failure

	
	1
	RTC Failure

	
	0 (LSB)
	RAM Test Failure

	Module 39 – MGLT
	Bit number
	Cause*

	
	7 (MSB)
	Not used

	
	6
	Not used

	
	5
	Not used

	
	4
	Not used

	
	3
	ROM Checksum Failure

	
	2
	LASER Failure

	
	1
	WESS Failure

	
	0 (LSB)
	Flash Memory Test Failure

	Modules 31 – 38 – Belts
	Bit number
	Cause*

	
	7 (MSB)
	Not used

	
	6
	Not used

	
	5
	Not used

	
	4
	Not used

	
	3
	ROM Failure

	
	2
	Decode H/W

	
	1
	Modtype Invalid

	
	0 (LSB)
	RAM Test Failure

	Modules 40 – 41 – VDA
Module 42 – RIA
Module 43 – PCU
Module 44 – FCI
Module 46 – RWA
	Bit number
	Cause*

	
	7 (MSB)
	Not used

	
	6
	Not used

	
	5
	Not used

	
	4
	Not used

	
	3
	Not used

	
	2
	Not used

	
	1
	Not used

	
	0 (LSB)
	RAM Test Failure

	Module 45 - VCI
	Bit number
	Cause*

	
	7 (MSb)
	Not used

	
	6
	Discrete I/O Failure

	
	5
	1553 I/O Failure

	
	4
	COM2 Failure

	
	3
	COM1 Failure

	
	2
	Flash Failure

	
	1
	RAM Failure

	
	0 (LSb)
	CPU Failure


* A “1” in a bit position indicates the corresponding unit failed
The VCU performs a Built-In test (BIT) when powered on and when commanded.  The VCU also performs a background BIT every 15 minutes.  When commanded and during power-on, the VCU generates the following sequence of event reports.    When the VCU performs the BIT, it also commands each device on the RS-485-system bus to perform it's BIT.  Each device performs its BIT, and reports the results (via the system bus) to the VCU.  A separate BITMODFAILURE (A4H) event is generated for each device that fails BIT.  If there are no failing devices a BITPASS (A2H) event is generated.  Once all expected devices have responded, a BITCOMPLETE (A4H) event is generated, containing a composite of BIT results (logical OR of the bit results for each unit), and a byte indicating which VCU WESS devices are missing.
When the VCU executes the periodic background BIT, it also commands each device on the RS-485-system bus to perform its BIT.  Each device performs its BIT, and reports the results (via the system bus) to the VCU.  A separate BITMODFAILURE (A4H) event is generated for each device that fails BIT.  No other events are generated.  If a device returns to normal, an event will not be generated indicating such.
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	Miles 2K Bit Fail Subcodes

	Subcode (hex)
	Cause*

	01
	Control Unit Memory Fail

	02
	Control Unit RTC Fail

	03
	Control Unit Display Fail

	04
	Control Unit Voice Chip Fail

	05
	Loaders Unit Commo Fail

	06 
	KSI Unit Commo Fail

	07
	ULT Unit Commo Fail

	08
	Loaders Unit Memory Fail

	09
	Loaders Unit Display Fail

	0A
	MGSS Connectivity Fail

	0B
	DIFCUE Connectivity Fail

	0C
	Control Unit NVRAM fail

	0D
	Strobe Fail

	0E
	CVS Front Belt/Amp Fail or ITS Belt/Amp Fail

	0F
	CVS Rear Belt/Amplifier Fail

	10
	CVS Left Belt/Amplifier Fail

	11
	CVS Right Belt/Amplifier Fail

	12
	Belts/Amplifier Noisy

	13
	KSI Unit Memory Fail

	14
	ULT EEPROM Fail

	15
	ULT Unit Memory Fail

	16
	ULT Spare

	17
	Reserved (MGSS Trigger Fail)

	18 
	Reserved (DIFCUE Trigger Fail)

	19
	OTPD Battery

	1A
	OTPD bad

	1B
	Modem Box-C Memory Fail

	1C
	Modem Box-C Commo Fail

	1D
	Modem Box-T Memory Fail

	1E
	Modem Box-T Commo Fail

	1F
	Attached TOW Commo Fail
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	BLUFOR
	OPFOR

	Index Number
	Range Start
	Range End
	Ammo Code
	Range Start
	Range End
	Ammo Code

	0
	2
	3300
	A
	1
	3299
	E

	1
	3302
	6600
	B
	3301
	6599
	F

	2
	6602
	9900
	C
	6601
	9899
	G

	3
	9902
	13200
	D
	9901
	13199
	H

	4
	13202
	16500
	I
	13201
	16499
	M

	5
	16502
	19800
	J
	16501
	19799
	N

	6
	19802
	23100
	K
	19801
	23099
	O

	7
	23102
	26400
	L
	23101
	26399
	P


To decode an MCC-97 Ammo/PID combination in the range 1 to 26,400 to actual PID, ammo type code, and friend or foe indication use the following steps:
1. Divide Ammo/PID combination by 3300, ignoring the fractional result, to get the index number, “i”.
2. Multiply the index number by 3300 and subtract that result from the Ammo/PID combination to get the true PID in the range 1-3300.
3. If the True PID is even then the PID is for a friendly (BLUFOR) player, otherwise it is for a foe (OPFOR).
4. Based on the friend or foe setting and the index “i” determine the appropriate ammo code.
For example if the Ammo/PID combination returned in an event message is 21,433, then the steps and decoded values are as follows:
1. 21,433 / 3300 = 6.4948; keeping only the integer portion, the index “i” is therefore 6.
2. 6 x 3300 = 19,800 and 21,433 – 19800 = 1,633, therefore the true PID is 1633.
3. Since the PID is odd, this PID is associated with an OPFOR player.
4. Using the index “i” and the OPFOR ammo codes, the ammo code is “O” associated with this Ammo/PID combination or the seventh OPFOR ammo type.
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	Index
(Hex)
	Blu/
Op
	Vehicle Type
	*TESS Host Type Trigger
	Actual Vehicle System Cables
	Miles Code
	Weapon
	Type Number
	Ammo Name
	Ammo
Type
	Basic Load
	Feeder
	Fired trigger
Release
	Init Load

Feeder Capacity
	Re-load Time (Sec)
	Re-load Qty
	Track Time (Sec)

	00
	Op
	M551
(BMP2C)
	M551
Rapid
	M2/M3
	17
	Main Gun
	30mm
	N/A
	A,
B
	100,
400
	1,
1
	WFTR
	70,
70
	10,
10
	50,
50
	N/A

	
	
	
	
	
	07
	Missile
	Spandrel
	N/A
	N/A
	5
	N/A
	WFTR
	1
	15
	1
	6

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	2000
	N/A
	WFTR
	2000
	0
	0
	

	01
	Blu
	HMMWV
	No weapon
	UDS
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	02
	Op
	BRDM
	M551
Single
	BMP
	08
	Missile
	Spandrel
	N/A
	N/A
	15
	N/A
	WFTR
	1
	15
	1
	12

	03
	Op
	ZSU
	M551
Rapid
	BMP
	16
	Main
Gun
	23mm
	N/A
	----,
F
	0,
2000
	1,
1
	WFTR
	---,
500
	---,
10
	---,
40
	N/A

	04
	Op
	M1974
	M551
Single
	BMP
	0D
	Main
Gun
	122mm
	N/A
	----,
F
	0,
40
	1,
1
	WF
	---,
1
	---,
8.5
	---,
1
	N/A

	05
	Blu
	M113
	No weapon
	M113
	  N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	06
	Blu
	M1-105
	M1/M60
Single
	M1TANK
	10
	Main Gun
	120mm
	APDS,
HEAT
	A,
B
	28,
12
	1,
1
	WF
	1
	5
	1
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	9900
	N/A
	WFTR
	150
	15
	150
	N/A

	07
	Blu
	M901
	No weapon
	M901
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	08
	Blu
	M1-120
	M1/M60
Single
	M1A1
	10
	Main Gun
	120mm
	N/A
	A,
B
	28,
12
	1,
1
	WF
	1
	5
	1
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	9900
	N/A
	WFTR
	150
	15
	150
	N/A

	09
	Op
	T80
	M551
Single
	T72/T80
	0A
	Main Gun
	125mm
	N/A
	E,
F
	25,
10
	1,
1
	WF
	1,
1
	3,
3
	1,
1
	N/A

	
	
	
	
	
	07
	Missile
	Songster
	N/A
	N/A
	5
	N/A
	WFTR
	1
	3
	1
	12

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	3000
	N/A
	WFTR
	3000
	0
	0
	N/A

	0A
	Blu
	M60A1
	M1/M60
Single
	M60A1/3
	0C
	Main Gun
	105mm
	N/A
	A
	44,
19
	1,
1
	WF
	1
	5
	1
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	1800
	N/A
	WFTR
	1800
	0
	0
	N/A

	0B
	Op
	BMPII
	BMPII
Rapid
	BMPII
	17
	Main Gun
	30mm
	N/A
	E,
F
	100,
400
	1,
2
	WFTR
	100AP,
100HE
	18,
10
	50,
50
	N/A

	
	
	
	
	
	07
	Missile
	Spandrel
	N/A
	N/A
	5
	N/A
	WFTR
	1
	15
	1
	6

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	2000
	N/A
	WFTR
	2000
	0
	0
	N/A

	0C
	Blu
	M2A2
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	25mm
	N/A
	A,
B
	350,
1150
	1,
2
	WFTR
	350AP,
350HE
	15,
15
	50,
50
	N/A

	
	
	
	
	
	07
	Missile
	TOW
	N/A
	N/A
	15
	N/A
	WFTR
	2
	1
	1
	14

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	2400
	N/A
	WFTR
	150
	15
	150
	N/A

	0D
	Blu
	M3A2
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	25mm
	N/A
	A,
B
	350,
1150
	1,
2
	WFTR
	350AP,
350HE
	15,
15
	50,
50
	N/A

	
	
	
	
	
	07
	Missile
	TOW
	N/A
	N/A
	15
	N/A
	WFTR
	2
	1
	1
	14

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	2400
	N/A
	WFTR
	150
	15
	150
	

	0E
	Op
	T72
	M551
Single
	T72/T80
	0A
	Main Gun
	125mm
	N/A
	E,
F
	28,
12
	1,
2
	WF
	1,
1
	5,
5
	1,
1
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	3000
	N/A
	WFTR
	3000
	0
	0
	N/A

	0F
	Op
	BMPI
	M551
Single
	BMP
	0E
	Main Gun
	73mm
	N/A
	N/A
	10,
30
	1,
1
	WF
	1,
1
	7.5
	1
	N/A

	
	
	
	
	
	03
	Missile
	Sagger
	N/A
	N/A
	5
	N/A
	WFTR
	1
	12
	1
	12

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	1800
	N/A
	WFTR
	1800
	0
	0
	N/A

	10
	N/A
	ITS, heavy armor
	N/A
	N/A
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	11
	N/A
	ITS, medium armor
	N/A
	N/A
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	12
	N/A
	ITS, no armor
	N/A
	N/A
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	13
	N/A
	AAV-P
	N/A
	N/A
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	14
	N/A
	AAV-CC
	N/A
	N/A
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	15
	Blu
	LAV-25
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	25mm
	N/A
	A,
B
	300,
120
	1,
2
	WFTR
	150AP,
60HE
	15,
15
	50,
50
	N/A

	
	
	
	
	
	07
	Missile
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	
	
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	1600
	N/A
	WFTR
	400
	15
	150
	N/A

	16
	Blu
	LAV-AT
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	07
	Missile
	TOW
	N/A
	N/A
	16
	N/A
	WFTR
	2
	30
	1
	14

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	1000
	N/A
	WFTR
	200
	15
	150
	N/A

	17
	Blu
	LAV-M
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	07
	Missile
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	1000
	N/A
	WFTR
	200
	15
	150
	

	18
	Blu
	LAV-CC
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	07
	Missile
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	1000
	
	WFTR
	200
	15
	150
	

	19
	Blu
	LAV-L
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	07
	Missile
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	1000
	N/A
	WFTR
	200
	15
	150
	

	1A
	Blu
	M1-120 df
	M1/M60 Single
	M1A1
	10
	Main Gun
	120mm
	N/A
	A,
B
	28,
12
	1,
1
	WF
	1
	5
	1
	N/A

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	
	9900
	N/A
	WFTR
	150
	15
	150
	N/A

	1B
	Blu
	M2A2
df
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	25mm
	N/A
	A,
B
	350,
1150
	1,
2
	WFTR
	350AP,
350HE
	15,
15
	50,
50
	N/A

	
	
	
	
	
	07
	Missile
	TOW
	N/A
	N/A
	15
	N/A
	WFTR
	2
	1
	1
	14

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	2400
	N/A
	WFTR
	150
	15
	150
	

	1C
	Blu
	M3A2
df
	M2/M3
Rapid
	M2/M3
	16
	Main Gun
	25mm
	N/A
	A,
B
	350,
1150
	1,
2
	WFTR
	350AP,
350HE
	15,
15
	50,
50
	N/A

	
	
	
	
	
	07
	Missile
	TOW
	N/A
	N/A
	15
	N/A
	WFTR
	2
	1
	1
	14

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	2400
	N/A
	WFTR
	150
	15
	150
	

	1D
	Blu
	ICV
	N/A
	N/A
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	1E
	Blu
	ICV df
	N/A
	N/A
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	1F
	Blu
	ATGM
	N/A
	N/A
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	AIR DEFENSE

	40
	Op
	C3
	No weapon
	C3
	N/A
	None
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	41
	Op
	IR-SAM
	IR-SAM
	IR-SAM
	19
	Missile
	IRM
	N/A
	N/A
	12
	N/A
	WF
	4
	120
	1
	

	42
	
	Reserved
	
	
	
	
	
	N/A
	N/A
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	43
	Op
	RF-SAM
	RF-SAM
	RF-SAM
	19
	Missile
	RFM
	N/A
	N/A
	12
	N/A
	WF
	4
	120
	1
	N/A

	44
	Op
	AAA
	AAA rapid
	AAA
	16
	Main Gun
	AAA
	N/A
	N/A
	2000
	1
	WFTR
	1100
	60
	100
	N/A

	45
	Op
	ASEBTS
	ASEBTS
	Varies
	1C
	Missile
	ASTBS
	N/A
	N/A
	99
	N/A
	WF
	99
	1
	99
	N/A

	46
	Blu
	AVENGR
	AVENGR
	AVENGR
	1A
	Missile
	Stinger
	N/A
	N/A
	8
	N/A
	WF
	8
	1
	8
	6

	
	
	
	
	
	18
	Coax
	50 Cal
	N/A
	N/A
	200
	N/A
	WFTR
	200
	1
	200
	N/A

	47
	
	Reserved
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	48
	Blu
	BSFV-E
	BSFV-E
Rapid
	BSFV-E
	16
	Main Gun
	25mm
	N/A
	A,
B
	210,
690
	1,
2
	WFTR
	210HE,
300AP
	15,
15
	50,
50
	N/A

	
	
	
	
	
	1A
	Missile
	Stinger
	N/A
	N/A
	10
	N/A
	WF
	4
	60
	1
	5

	
	
	
	
	
	1B
	Coax
	7.62
	N/A
	N/A
	2400
	N/A
	WFTR
	2400
	1
	2400
	N/A

	49
	OP
	AAA2
	AAA
Rapid
	AAA
	17
	Main Gun
	AAA
	N/A
	N/A
	2000
	1
	WFTR
	1100
	60
	100
	N/A

	
	
	
	
	
	19
	Missile
	RFM
	N/A
	N/A
	16
	N/A
	WF
	8
	120
	1
	5

	4A
	Op
	RFSAM2
	RF-SAM
	RF-SAM
	19
	Missile
	RFM
	N/A
	N/A
	16
	N/A
	WF
	8
	120
	1
	5

	4B
	Op
	IRSAM2
	IR-SAM
	IR-SAM
	19
	Missile
	IRM
	N/A
	N/A
	16
	N/A
	WF
	8
	120
	1
	5

	4C
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	4D
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	4E
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	4F
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Notes:
Vehicle Types 10 – 1F (hex) have been reserved for Miles-XXI VCU.  .
* VDD Host Vehicle pertains only to the VDD and must match the actual vehicle wired for trigger pulls
Table Definitions:
WF	Weapon Fired Event Report only expected
WFTR	Weapon Fired Event Report and Trigger Released Event Report expected
AP	APDS
HE	Heat
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	Kill Status Definitions

	Bit Number
	Cause*
	TES Device

	7 (MSb)
	Not Used
	N/A

	6
	Not Used
	N/A

	5
	Chemical Contamination (not a kill - status only)
	R-VDD, VCU

	4
	Cumulative Damage (not a kill - status only)
	R-VDD, VCU

	3
	Catastrophic Kill
	R-VDD, RMWV, VCU, DFV

	2
	Firepower Kill
	R-VDD, VCU

	1
	Mobility Kill
	R-VDD, VCU

	0 (LSb)
	Communications Kill
	R-VDD, VCU


* A “1” in a bit position indicates the corresponding kill reason.
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The following table contains the event report messages that are generated when the CIS issues a Direct Fire Event Command to the TESS.  The format of the event report messages are in Table 15.
[bookmark: _Ref286842319][bookmark: _Toc286823788][bookmark: _Toc288410130][bookmark: _Toc295727895]Table 27 CIS Direct Fire Event Command Responses
	CIS Direct Fire Event Command (hex)
	TESS Event Response (hex)
	Notes

	Miss (0E)
	Miss (0E)
	N/A

	Hit  (0F)
	Hit (0F)
	N/A

	Kill (10)
	Kill (10)
	N/A

	Mobility Kill (11)
	Mobility Kill (11)
	N/A

	Firepower Kill (12)
	Firepower Kill (12)
	N/A

	Communications Kill (13)
	Communications Kill (13)
	N/A


1. VCU stores events with the zone of impact in 45-degree increments.  If a CIS Direct Fire Event Command has zero, more than two, or two non-adjacent zones set, the Event Report response will show a different event than the command.
2. The sub-code field in the Event Report response will be the MILES code specified in the CIS Direct Fire Event Command.
3. The PID in the Event Report response will be the PID specified in the CIS Direct Fire Event Command
[bookmark: _Toc286664044][bookmark: _Toc286665925][bookmark: _Toc286667813][bookmark: _Toc286669693][bookmark: _Toc286671579][bookmark: _Toc286673460][bookmark: _Toc286675341][bookmark: _Toc286664045][bookmark: _Toc286665926][bookmark: _Toc286667814][bookmark: _Toc286669694][bookmark: _Toc286671580][bookmark: _Toc286673461][bookmark: _Toc286675342][bookmark: _Toc286664046][bookmark: _Toc286665927][bookmark: _Toc286667815][bookmark: _Toc286669695][bookmark: _Toc286671581][bookmark: _Toc286673462][bookmark: _Toc286675343][bookmark: _Toc286664047][bookmark: _Toc286665928][bookmark: _Toc286667816][bookmark: _Toc286669696][bookmark: _Toc286671582][bookmark: _Toc286673463][bookmark: _Toc286675344][bookmark: _Toc286664048][bookmark: _Toc286665929][bookmark: _Toc286667817][bookmark: _Toc286669697][bookmark: _Toc286671583][bookmark: _Toc286673464][bookmark: _Toc286675345][bookmark: _Toc286664049][bookmark: _Toc286665930][bookmark: _Toc286667818][bookmark: _Toc286669698][bookmark: _Toc286671584][bookmark: _Toc286673465][bookmark: _Toc286675346][bookmark: _Toc286664050][bookmark: _Toc286665931][bookmark: _Toc286667819][bookmark: _Toc286669699][bookmark: _Toc286671585][bookmark: _Toc286673466][bookmark: _Toc286675347][bookmark: _Toc286664051][bookmark: _Toc286665932][bookmark: _Toc286667820][bookmark: _Toc286669700][bookmark: _Toc286671586][bookmark: _Toc286673467][bookmark: _Toc286675348][bookmark: _Toc286664052][bookmark: _Toc286665933][bookmark: _Toc286667821][bookmark: _Toc286669701][bookmark: _Toc286671587][bookmark: _Toc286673468][bookmark: _Toc286675349][bookmark: _Toc286664053][bookmark: _Toc286665934][bookmark: _Toc286667822][bookmark: _Toc286669702][bookmark: _Toc286671588][bookmark: _Toc286673469][bookmark: _Toc286675350][bookmark: _Toc286664054][bookmark: _Toc286665935][bookmark: _Toc286667823][bookmark: _Toc286669703][bookmark: _Toc286671589][bookmark: _Toc286673470][bookmark: _Toc286675351][bookmark: _CIS_Event_Command/Responses][bookmark: _Toc70834297][bookmark: _Toc288473385][bookmark: _Toc295727366][bookmark: _Toc274034125]CIS Event Command/Responses 
The following table contains the event report messages that are generated when the CIS issues an Event Command to the TESS.  The format of the event report messages are in Table 15.
[bookmark: _Ref290042533][bookmark: _Toc286823789][bookmark: _Toc288410131][bookmark: _Toc295727896]Table 28 CIS Event Command Responses
	CIS Event Command (hex)
	TESS Event Response (hex)
	Notes

	Initialize (00)
	INIT (29)
	N/A

	BIT  (01)
	See Notes Below
	N/A

	Reset (02)
	Reset (02)
	N/A

	Resurrect (03)
	Resurrect (01)
	N/A

	Miss (04)
	IF Miss (19)
	N/A

	Hit (05)
	IF Hit (1A)
	N/A

	Kill (06)
	IF Kill (1B)
	N/A

	Mobility Kill (07)
	IF Mobility Kill (1C)
	N/A

	Fire Power Kill (08)
	IF Fire Power Kill (1D)
	N/A

	Communications Kill (09)
	IF Communications Kill (1E)
	N/A

	Chemical Contamination (0C)
	IF Chemical Contamination (1F)
	N/A

	Chemical De-Contamination (0F)
	IF Chemical Contamination (1F)
	N/A


Notes:
When the VCU performs a Built-In Test (BIT) it also commands each device on the 485-bus to perform it's BIT.  Each device performs its BIT, and reports the results (via 485) to the VCU.  A separate event is generated for each device that fails BIT.  For Demand and Power-On BIT, if there are no failing devices a BITPASS (A2H) event is generated.  Once all expected devices have responded, a BITCOMPLETE (A4H) event is generated, containing a composite of BIT results (logical OR of the bit results for each unit), and a byte indicating which VCU WESS devices are missing.
[bookmark: _Toc286664056][bookmark: _Toc286665937][bookmark: _Toc286667825][bookmark: _Toc286669705][bookmark: _Toc286671591][bookmark: _Toc286673472][bookmark: _Toc286675353][bookmark: _Toc286664057][bookmark: _Toc286665938][bookmark: _Toc286667826][bookmark: _Toc286669706][bookmark: _Toc286671592][bookmark: _Toc286673473][bookmark: _Toc286675354][bookmark: _Cheat_Event_Subcodes][bookmark: _Toc288473386][bookmark: _Toc295727367][bookmark: _Toc274034126]Cheat Event Subcodes 
[bookmark: _Ref286930059][bookmark: _Toc286823790][bookmark: _Toc288410132][bookmark: _Toc295727897]Table 29 Cheat Event Subcodes
	Cheat Kill Subcode (hex)
	Description (Unit)

	00
	Cheat Key Inserted (R-VDD)

	01
	Power Source Tampering (Miles 2K)

	02
	Mobility Kill (Miles 2K)

	03
	KSI Detector Belt Tampering (Miles 2K)

	04
	Obstacle (Miles 2K)

	05
	Mobility (Miles 2K) – MOVE TO 11

	06
	Direct Fire (Miles 2K)

	07
	Admin (Miles 2K)

	08
	Weapon Fired (Miles 2K)

	09
	I-Hits Power Tamper (Miles 2K)

	11
	Mobility (MILES-XX1 & R-VDD, Miles-2K)

	13
	Comm Kill (Miles-XXI)

	53
	Device Disconnect (Miles-XXI)

	5A
	WESS Disconnect (Miles-XXI)


[bookmark: _Toc288473387][bookmark: _Toc295727368][bookmark: _Toc274034128]MILES 2K Type 
[bookmark: _Ref286928255][bookmark: _Toc286823791][bookmark: _Toc288410133][bookmark: _Toc295727898]Table 30 MILES 2K Vehicle Initialization
	SubEvent Code
	Vehicle Type

	0-31
	Default (EPROM-based) Vehicle Simulated

	50-81
	Custom (NVR-based) Vehicle/Target Simulated

	150-164
	Default (EPROM-based) MTID type

	170-184
	Custom (NVR based) MTID type

	190-191
	Default(EPROM based) Crew Served Weapon Type

	200-201
	Custom (NVR –based) Crew Served Weapon Type

	210-211
	Default(EPROM – based) Man-Worn Type)

	220-221
	Custom (NVR based) Man-Worn Type


[bookmark: _NLOS_Munition_Type][bookmark: _Version_Definitions][bookmark: _Toc108600427][bookmark: _Toc288473400][bookmark: _Ref288766704][bookmark: _Ref288767009][bookmark: _Ref288767186][bookmark: _Ref288767210][bookmark: _Ref288767254][bookmark: _Toc295727369]Version Definitions
[bookmark: _Toc288473401][bookmark: _Toc295727370]DCIU
[bookmark: _Toc288473402][bookmark: _Toc295727371]Firmware & Hardware Version Definition
The format of the 4-byte version string is defined as follows:
MN<space><space>
Where
· M = Major revision number (unsigned byte)
· N = Minor revision number (unsigned byte)
· <space> = 0x20
· <space> = 0x20
For example, the byte string 0x01 0x23 0x20 0x20 would be interpreted as:
1.35.<space>.<space>
[bookmark: _Toc286664073][bookmark: _Toc286665954][bookmark: _Toc286667842][bookmark: _Toc286669722][bookmark: _Toc286671608][bookmark: _Toc286673489][bookmark: _Toc286675370][bookmark: _Toc286664074][bookmark: _Toc286665955][bookmark: _Toc286667843][bookmark: _Toc286669723][bookmark: _Toc286671609][bookmark: _Toc286673490][bookmark: _Toc286675371][bookmark: _Toc286664075][bookmark: _Toc286665956][bookmark: _Toc286667844][bookmark: _Toc286669724][bookmark: _Toc286671610][bookmark: _Toc286673491][bookmark: _Toc286675372][bookmark: _Toc286664076][bookmark: _Toc286665957][bookmark: _Toc286667845][bookmark: _Toc286669725][bookmark: _Toc286671611][bookmark: _Toc286673492][bookmark: _Toc286675373][bookmark: _Toc286664077][bookmark: _Toc286665958][bookmark: _Toc286667846][bookmark: _Toc286669726][bookmark: _Toc286671612][bookmark: _Toc286673493][bookmark: _Toc286675374][bookmark: _Toc286664078][bookmark: _Toc286665959][bookmark: _Toc286667847][bookmark: _Toc286669727][bookmark: _Toc286671613][bookmark: _Toc286673494][bookmark: _Toc286675375][bookmark: _Toc286664079][bookmark: _Toc286665960][bookmark: _Toc286667848][bookmark: _Toc286669728][bookmark: _Toc286671614][bookmark: _Toc286673495][bookmark: _Toc286675376][bookmark: _Toc286664080][bookmark: _Toc286665961][bookmark: _Toc286667849][bookmark: _Toc286669729][bookmark: _Toc286671615][bookmark: _Toc286673496][bookmark: _Toc286675377][bookmark: _Toc286664081][bookmark: _Toc286665962][bookmark: _Toc286667850][bookmark: _Toc286669730][bookmark: _Toc286671616][bookmark: _Toc286673497][bookmark: _Toc286675378][bookmark: _Toc286664082][bookmark: _Toc286665963][bookmark: _Toc286667851][bookmark: _Toc286669731][bookmark: _Toc286671617][bookmark: _Toc286673498][bookmark: _Toc286675379][bookmark: _Toc286664083][bookmark: _Toc286665964][bookmark: _Toc286667852][bookmark: _Toc286669732][bookmark: _Toc286671618][bookmark: _Toc286673499][bookmark: _Toc286675380][bookmark: _Toc286664084][bookmark: _Toc286665965][bookmark: _Toc295727372]MILES-XXI (VCU)
[bookmark: _Toc295727373]Firmware & Hardware Version Definition
The format of the 4-byte version string is defined as follows:
MNTT
Where
· M = Major revision number (BCD)
· N = Minor revision number (BCD)
· T = test revision (printable ASCII character)
· T = test revision (printable ASCII character)
The version numbers are assigned by CM.  The minor revision will always be zero in formal releases.  The C is a test revision character and will always be a <space> in formal releases.  For example, in a formal release, the byte string 0x38 0x31 0x20 0x20 would be interpreted as:
38.31.<space>.<space>
[bookmark: _Toc295727374]Vulnerability Version Definition
The DFV and VCU do not support the updating of the vulnerability tables.  Therefore, the 4-byte vulnerability string will be 0x00 0x00 0x20 0x20 or interpreted as 00<space><space>.


[bookmark: _Toc295727375]R-VDD
[bookmark: _Toc295727376]Firmware Version Definition
Since there are 3 separate pieces of code that apply to the R-VDD CSCI, the 4 bytes in the software version are defined as follows:
MEf<space>
Where
· M = main code (hex)
· E = encoder code (hex)
· f = FPGA (printable ASCII character)
· <space> = 0x20
Although the FPGA is hardware, it is loaded at run-time like software.  Interpret the version numbers for Main and Encoder as having imaginary decimal points after each digit. For example, the byte string 0x26 0x1F 0x63 0x20 would be interpreted as:
	MAIN
	ENCODER
	FPGA
	<space>

	3.8
	3.1
	“c”
	<space>


Note the highest version numbers will be '9.9' for Main and Encoder, and 'z' for the FPGA.  
[bookmark: _Toc295727377]Hardware Version Definition
In a similar manner as the software, there are 3 hardware components in the VDD housing.  The 4 bytes in the hardware version are all lower-case ASCII letters defined as follows:
BCP<space>
Where
· B = back-plane (lower case ASCII letters)
· C = CPU (lower case ASCII letters)
· P = power supply (lower case ASCII letters)
· <space> = 0x20
For example, the four-byte version string 0x62 0x62 0x61 0x20 would be interpreted as:
	BACK
	CPU
	POWER
	<space>

	“b”
	“b”
	“a”
	<space>



[bookmark: _Toc295727378]Vulnerability Version Definition
The PK table versions have the XYz format normally expected from the 3 bytes available where X and Y are unsigned bytes and z is a printable ASCII character.  The fourth byte is always a space (0x20). For example, the byte string 0x23 0x10 0x61 0x20 would be interpreted as:
35.16.a.<space>
[bookmark: _Toc295727379]RCS Man-Worn Vest (RMWV)
[bookmark: _Toc295727380]Firmware Version Definition
Since there are 3 separate pieces of code that apply to the RMWV CSCI, the 4 bytes in the software version are defined as follows:
DMR<space>
Where
· D = Decoder Main code version and the decoder CCA (in hex) 
· M = MILES Controller code version on the Decoder CCA (in hex.)
· R = RF Link code version in the ACL CCA (in hex)
· <space> = 0x20
Interpret the version numbers for Decode Main, MILES Controller and RF Link as having imaginary decimal points after each digit. For example, the byte string 0x26 0x1F 0x20 0x20 would be interpreted as:
	Decoder
	MILES Controller
	RF Link
	<space>

	3.8
	3.1
	3.2
	<space>


Note the highest version numbers will be '9.9'.  
[bookmark: _Toc295727381]Hardware Version Definition
In a similar manner as the software, there are 2 hardware components in the Man-Worn housing.  The 4 bytes in the hardware version are all lower-case ASCII letters defined as follows:
DA<space><space>
Where
· D = Decoder CCA HW version (lower case ASCII letters)
· A = Audio Cues/Logic CCA version (lower case ASCII letters)
· P = power supply (lower case ASCII letters)
· <space> = 0x20
For example, the four-byte version string 0x62 0x62 0x20 0x20 would be interpreted as:
	Decoder
	ACL
	<space>
	<space>

	“b”
	“b”
	“.”
	“.”



[bookmark: _Toc295727382]Example PK Table
[bookmark: _Ref289849178][bookmark: _Toc295727899]Table 31 Example PK Table
	CATASTROPHIC PK FACTORS

	M113 APC         

	MILES
CODE
	FRONT
ZONE 1
	R SIDE
ZONE 2
	REAR
ZONE 3
	L SIDE
ZONE 4
	

SUB PK FACTORS
	

AMMO TYPES

	
	
	
	
	
	FpK   
	MobK
	ComK
	 A&E                                 
	B&F 
	C&G
	D&H
	I&M  
	J&N  
	K&O 
	L&P

	00
	100
	100
	100
	100
	0
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	01
	100
	100
	100
	100
	0
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	02
	100
	100
	100
	100
	0
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	03
	90
	90
	80
	90
	0
	1.00
	1.50
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	04
	70
	70
	50
	70
	0
	1.00
	2.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	05
	1
	1
	1
	1
	0
	100
	0.02
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	06
	TBD
	TBD
	TBD
	TBD
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	07
	100
	100
	90
	100
	0
	1.00
	1.20
	1.00
	1.10
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	08
	90
	90
	80
	90
	0
	1.00
	1.25
	1.00
	1.30
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	09
	80
	80
	70
	80
	0.02
	0.50
	1.50
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	10
	90
	100
	90
	100
	0
	1.00
	1.40
	1.00
	0.80
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	11
	NE
	NE
	NE
	NE
	
	
	
	
	
	  
	
	
	
	
	

	12
	90
	90
	80
	90
	0
	1.00
	1.40
	1.00
	0.80
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	13
	85
	85
	75
	85
	0
	1.00
	1.67
	1.00
	0.80
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	14
	30
	30
	20
	30
	0
	2.00
	5.00
	1.00
	2.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	15
	80
	80
	70
	80
	0
	1.00
	1.50
	1.00
	2.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	16
	90
	90
	80
	90
	0
	1.00
	1.40
	1.00
	0.80
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	17
	85
	85
	75
	85
	0
	1.00
	1.67
	1.00
	0.80
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	18
	85
	85
	75
	85
	0
	1.00
	1.67
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	19
	10
	10
	6
	10
	0
	1.50
	5.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	20
	20
	20
	15
	20
	0
	3.00
	6.67
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	21
	15
	15
	10
	15
	0
	3.00
	2.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	22
	20
	20
	15
	20
	0
	2.00
	3.00
	1.00
	0.80
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	23
	15
	15
	10
	15
	0
	2.00
	5.00
	1.00
	0.80
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	24
	2
	2
	1
	2
	0
	3.00
	10.0
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	25
	NE
	NE
	NE
	NE
	
	
	
	
	
	
	
	
	
	
	

	26   
	NE
	NE
	NE
	NE
	
	
	
	
	
	Legend:  FpK-Firepower Kill
         MobK-Mobility Kill
         ComK-Commo Kill
         NE-No Effect
         NM-Near Miss
         OP-Optical Reset
         Ft-Front Aspect
         Rt-Right Aspect
         Rr-Rear Aspect
         Lt-Left Aspect
         RtFt-Right Front
         RtRr-Right Rear
         LtRr-Left Rear
         LtFt-Left Front                    

	27
	NE
	NE
	NE
	NE
	
	
	
	
	
	

	28
	NM
	NM
	NM
	NM
	
	
	
	
	
	

	29
	NE
	NE
	NE
	NE
	
	
	
	
	
	

	30
	OP
	OP
	OP
	OP
	
	
	
	
	
	

	31
	NM
	NM
	NM
	NM
	
	
	
	
	
	

	32
	NE
	NE
	NE
	NE
	
	
	
	
	
	

	33
	NE
	NE
	NE
	NE
	
	
	
	
	
	

	34
	NE
	NE
	NE
	NE
	
	
	
	
	
	

	ASPECT ANGLE MODIFIER (MAIN GUN DIRECTION)
	
	
	
	
	

	Position
	Zone 1
	Zone 2
	Zone 3
	Zone 4
	
	
	
	
	
	

	1-FT
	1.00
	1.00
	1.00
	1.00
	
	
	
	
	
	

	2-RtFt
	1.25
	1.08
	0.94
	0.88
	
	
	
	
	
	

	3-Rt
	1.50
	1.16
	0.88
	0.75
	
	
	
	
	
	

	4-RtRr
	1.66
	1.08
	0.79
	0.88
	
	
	
	
	
	

	5-Rr
	1.83
	1.00
	0.69
	1.00
	
	
	
	
	
	

	6-LtRr
	1.66
	0.88
	0.79
	1.08
	
	
	
	
	
	

	7-Lt
	1.50
	0.75
	0.88
	1.16
	
	
	
	
	
	

	8-LtFt
	1.25
	0.88
	0.94
	1.08
	
	
	
	
	
	


[bookmark: _Toc295727383]Definitions and Acronyms
[bookmark: _Ref288767110][bookmark: _Ref288767288][bookmark: _Toc295727384]Definitions
The following definitions are used throughout this document.
Data Communication Interface Unit (DCIU) – The DCIU is the RDMS device that controls message traffic to and from the TESS and to and from EXCON via the radio frequency (RF) or air interface. It contains various components depending on the specific configuration, but always contains at least a micro-controller and UHF Radio Module. In some configurations it will also contain a GPS receiver.
Tactical Engagement Simulation System (TESS) – A term referring to any one, or, collectively, all of the engagement simulation system than an IS can interface. Specifically it is any of the R-VDD, RMWV, SMODIM, IWS, ITS/WITS, L-TESS and/or MILES- XXI. 
Vehicle Detection Device (VDD) – A term referring to both forms of vehicle detection devices including both the Replacement VDD (R-VDD) and the MILES-XXI VCU.
RS-232C, RS-232D, RS-232 (CMOS) – a type of asynchronous serial communication used between two devices. In this ICD all RS-232 communications take place at 9600 Baud using 1 start bit, 8 data bits, 1 stop bit, and no parity bit(s) unless described otherwise for a specific configuration. Each of these RS-232 communication schemes uses only the following signaling:  (1) transmit data, (2) receive data, and (3) signal ground. RS-232C and RS-232D in this ICD refer to serial communications following the voltage recommendations of the EIA-232-C and EIA-232-D standards by utilizing -12 VDC and +12 VDC to represent “mark” and “space” respectively. RS-232 (CMOS) is similar in logic, however, it utilizes 0.0 VDC to 0.4 VDC to represent logic 0 and 2.4 VDC to 5.0 VDC to represent logic 1.
Player ID (PID) – the player ID can take one of three forms in the message formats used in this ICD.  See the individual messages for which exact format is to be used.  The “true PID” refers to an MCC-97 PID in the range 1-3300 with no additional coding applied and expressed as an unsigned 16-bit integer. See Table 24 for a description of the true PID.  The “Ammo/PID combination” refers to the MCC-97 PID in the range 1-26400 which is the PID and ammo code in a single unsigned 16-bit integer. See Table 24 for a description of the Ammo/PID combination.  The Enhanced MILES PID is currently used only for the SMODIM; all others use both the true PID and the ammo-code PID depending on the type of message being used.
[bookmark: _Toc295727385]Acronyms 
	AAC
	Anti-Aircraft

	AGES
	Air Ground Engagement System

	APICM
	Anti-Personnel Improved Conventional Munitions

	ASE
	Aircraft Survivability Equipment

	ASET
	Aircraft Survivability Equipment Trainer

	BCD
	Binary Coded Decimal

	BIT
	Built-In Test

	BLUFOR
	Blue Force 

	CIS
	Core Instrumentation Subsystem

	CMOS
	Complementary symmetry metal oxide semiconductor logic

	CMTC 
	Combat Maneuver Training Center 

	CMTC-IS
	Combat Maneuver Training Center Instrumentation System

	CSCI
	Computer Software Configuration Item 

	CTC
	Combat Training Center

	CTC-IS
	Combat Training Center Instrumentation System

	DCI
	Digital/Data Communication Interface

	DD
	Detection Device

	DF
	Direct Fire

	DFV
	MILES XXI PDD or Direct Fire Vest

	DOP
	Dilution of Precision (GPS)

	DPCU
	Dismounted Player Control Unit

	DPICM
	Dual Purpose Improved Conventional Munitions

	FPGA
	Field Programmable Gate Array

	GFE
	Government Furnished Equipment

	GPS
	Global Positioning System

	HE
	High Explosive

	HITS
	Homestation Instrumentation Training System

	HMMWV
	High-Mobility, Multi-Purpose Wheeled Vehicle 

	HOW
	Handover Word

	HUTT
	Hull to Turret Transmitter

	ICD
	Interface Control Document

	IF
	Indirect Fire

	Init
	Initialize

	Init
	Initialize

	Invalid
	The word “INVALID” used in Message Descriptions indicates that the data transmitted is not defined for the field being described and should be ignored.

	IS
	Instrumentation System

	IWS
	Instrumentable Weapon System

	JRTC
	Joint Readiness Training Center

	JRTC-IS
	Joint Readiness Training Center Instrumentation System

	LAN
	Local Area Network

	LBA
	Long Bow Apache

	LSB
	Least Significant Byte

	MES
	Mine Effects Simulator

	MILES
	Multiple Integrated Laser Engagement System

	MIL-STD
	Military Standard

	MLRS
	Multiple Launcher Rocket System

	MLR
	Multiple Rocket Launcher

	MOUT
	Military Operations on Urbanized Terrain

	MPU
	Man-Worn PU

	MRL
	Multiple Rocket Launcher

	MSB
	Most significant Byte

	MTID
	MILES Target Interface Device

	NBC
	Nuclear, Biological and Chemical 

	NTC
	National Training Center

	NTC-IS
	NTC Instrumentation System

	N/A
	Not Applicable

	OC
	Observer-Controller

	OPFOR
	Opposing Force 

	P/L
	Position Location Data

	PAN
	Player Area Network

	PAS
	Publicly Available Specification

	PCB
	Printed Circuit Board

	PDL
	Program Design Language

	PEO STRI
	Program Executive Office for Simulation, Training, and Instrumentation

	PPS
	Pulse-per-second

	PRN
	Pseudo Random Noise

	PU
	Player Unit 

	RCS
	Radio/Range Communication/Control System

	RCD
	Residual-Current Device

	RDMS
	Range Data Measurement Subsystem

	RF
	Radio Frequency

	RTC
	Real Time Clock

	RTCA
	Real Time Casualty Assessment

	RTCM
	Radio Technical Commission for Maritime Service

	RTN
	Return

	R-VDD
	Replacement Vehicle Detection Device

	RMWV
	RCS Man-worn Vest

	RMWVCU
	RCS Man-worn Vest Console Unit

	SLID
	Serial Link Interface Device

	SMODIM
	Small On-Board Data Interface Module

	STD
	Standard

	SWRC
	Southwest Reference Corner

	TBD
	To Be Determined

	TDMA
	Time Division Multiple Access

	TES
	Tactical Engagement Simulation 

	TESS
	Tactical Engagement Simulation System 

	TLM
	Telemetry

	TOW
	Tube-Launched, Optically-Tracked, Wire-Guided

	TTL
	Time to Live

	UDRE
	User Differential Range Error

	UHF
	Ultra High Frequency

	UTC
	Universal Coordinated Time

	UTM
	Universal Transverse Mercator 

	VCU
	Vehicle Control Unit

	VDD
	Vehicle Detection Device

	VHF
	Very High Frequency

	WESS
	Weapons Engagement Simulator System

	WGS-84
	World Geodetic System of 1984

	XX
	When used in a message description, “XX” indicates that a data byte can have numerous values.

	XXXX
	When used in a message description, “XXXX” indicates that a data word, 2 bytes, can have numerous values.

	XX..XX
	When used in a message description, “XX..XX” indicates that multiple data bytes, more than 2 bytes, can have numerous values.
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