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/N MORA TRAINING SYLLABUS  [GEveom

Session One: Introduction to MORA (DIST A): (2 Hours)

" Part 1: Introduction to MORA (Motivation, Objectives, Foundation, Core Features, History/Future)
" Part 2: MORA Formal Definitions (Devices, Resources, Ports)

" Part 3: MORA Client Control Structure (Device Level, Processing Resource and Signal Resource)

Session Two: Signal Resource Overview (DIST A): (2 Hours)

" Part 4: Signal Resource Component Types (Key Interactions)

" Part 5: MORA Signal Resource Profile (MSRP) (Electronic RF Datasheet)

. Part 6: Summary for the MORA Implementation of VITA 49.2 (limitations, clarifications, additions)

Session Three: Signal Resource Interactions and Networks (DIST A): (4 Hours)
. Part 7: VDB Management Interactions (MORA Device, MORA Signal Resource Manager)

. Part 8: ML2B RF Layer Data, Context and Command Interactions (MDM Type 1)

" Part 9: Operations interactions (MDM Types 2-7)

. Part 10: Network Environments (VDB and ML2B)

Session Four: (DIST C): (2 Hours)
= Part11: (DIST C)
=  Part12: (DIST C)
= Part13: (DIST C)

Session Five: (DIST C): (2 Hours)

. Part 14: MORA Processing Resources (DIST A)
=  Part 15: (DIST C)

=  Part 16: (DIST C)

MOR

Modular Open RF Architecture
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D MORA TRAINING COURSE

SESSION TWO

= Part 4: Signal Resource Component Types

MORA Device
MORA Signal Resource Manager
MORA Signal Port Manager

= Part 5: MORA Signal Resource Profile (MSRP)

MSRP Overview

MORA Device and Waveform

Signal Port / Signal Port Description / Signal Port Performance Data
Connections (External / Internal / Reference)

Antennas / Manifolds

Switch Group

Configuration Parameters

=  Part 6: Summary for the MORA Implementation of VITA 49.2

Limitations
Definitions
Additions

MORA

Modular Open RF Architecture
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COMPONENT TYPES

Z DEVCOM

MORA AND VICTORY COMPONENT TYPES
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VICTORY COMPONENT TYPES
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COMPONENT TYPES

The table below contains services from the VICTORY Standard

Z DEVCOM

Specification that are recommended on MORA platforms to satisfy
typical functional / performance requirements.

Table S Minimum Recommended VICTORY Component Types

Component Type Spec Tag
Time Synchronization Service | VT50000-V1.7
Position Service VT50100-V1.9
GPS Receiver VT61000-V1.9
Orientation Service VT50200-V1.9
Direction of Travel Service VT50300-V1.9
Switch VT50900-V1.9
Authentication Service VT50401-V1.9
Policy Enforcement Service VT50600-V1.9
Policy Decision Service VT50500-V1.9
Policy Store Service VT50700-V1.9
Alftribute Store Service VT50800-V1.9

MORA
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S COMPONENT TYPES [Beveon

=m

CURRENT SIGNAL RESOURCE COMPONENT TYPES:
= MORA Device <MT92010-V2.5>

» MORA Signal Resource Manager <MT92013-V2.5>

* MORA Signal Port Manager <MT92016-V2.5>

CURRENT INFRASTRUCTURE COMPONENT TYPES:
= Low Latency Switch <MT91010-V2.5>

FUTURE PROCESSING RESOURCE COMPONENT TYPES:
» Direction Finding Engine <MT92020-V3.0>
= RF Spectrum Sensor <MT92030-V3.0>

MORA
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Implementation of Component Types within a MORA Device for Signhal Resources
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Alternate Proxy Implementation of Signal Resources
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* MORA DEVICE COMPONENT TYPE

MORA Device Component Type Message Interactions
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Ed ) MORA DEVICE CORE OPERATIONS [Gveawm

Version Information Management Parameters (Operations):
Interface Type (get)
Interface Standard Version (get)
Interface SOAP Components (get)

MORA Device Management Parameters (Operations):
Device Description (get)
Device Status (get)
File (push / pull / get list / delete)
Current MORA Configuration (get / get available / set)
Built-In Test Results (run / get)
Command (send)

Device Information Management Parameters (Operations):
Manufacturer (get)
Model (get)
Equipment Identifier (get)

Generic End Node Management Parameters — Optional (Operations):
Ethernet Interfaces (get)
DHCP Enabled (get)
Host Name (get / set)
Date Time (get / set)
Auto-Discovery Enabled (get / set)
Display Blackout Enabled (get / set)
Generic End Node (restart / standby / purge)

Waveform Management Parameters — Optional (Operations):
Waveforms (get available)
Waveform Operations (set current / get current / get available)

MORA
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7Y MORA SIGNAL RESOURCE  [GEveom
COMPONENT TYPE

MORA Signal Resource Manager Component Type Message Interactions

Legend

MORA Signal Resource

MSRP

MORA

Modular Open RF Architecture
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) MORA SIGNAL RESOURCE
MANAGER CORE OPERATIONS

Version Information Management Parameters (Operations):
Interface Type (get)
Interface Standard Version (get)
Interface SOAP Components (get)

Signal Resource Management Parameters (Operations):
Signal Port (get / reserve / release)
Signal Port Reservations (get)
Signal Port Description (get)
Signal Port Default Performance Data (get)
Static External Connection Map (get)
Static Internal Connection Map (get)
Internal Reference Connections (get)
Antenna Arrays (get)
Manifold Bands (get)

RF Distribution Management Parameters - Optional (Operations):
Switch Groups (get / reserve / release)
Switch Group Reservations (get)

MORA
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COMPONENT TYPE

MORA Signal Port Manager Component Type Message Interactions
(Full Implementation)

Drawing Legend
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£ 1D Bd () MORA SIGNAL PORT MANAGER  [GEveanm
COMPONENT TYPE

MORA Signal Port Manager Component Type Message Interactions
(Proxy Implementation)

Drawing Legend
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' MORA SIGNAL PORT MANAGER  [gEveom
COMPONENT TYPE

= MORA Signal Port Manager Component Type consists of the
following interfaces and the MORA Signal Resource Profile:

Table 18 MORA Signal Port Manager <MT92016-V2.5>

Spec Title Spec Tag Applicability
RF Layer Analog Data Interface MTO0011-V2 1
(1) Required

RF Layer Digital Data Interface MT90014-V2.5

RF Layer Command Interface MTO0012-V2.5 Required

RF Layer Context Interface MTO0013-V2.5 Required

RF Layer Operations Interface MTO0015-V2.5 Required
MORA Signal Resource Profile 49019-20221221, Pro Required

(1) One or more of MT90011, MT90014 1s Required
* The RF Layer Analog Data Interface is a hardware specification.

* The other four RF Layer interfaces are accomplished with the

use of seven types of binary level MORA Data Messages
(MDMS).

MORA
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| MORA SIGNAL PORT MANAGER  [gEveom

COMPONENT TYPE

The RF Layer Command, RF Layer Context and RF Layer Digital
Data interfaces are implemented using the MDM Type 1 VRT
Messages.

The RF Layer Command Interface and the RF Layer Operations
Interface are unicast. The RF Layer Context and RF Layer
Digital Data interfaces are multicast.

The unicast RF Layer Command and RF Layer Operations
Interfaces can request a receipt acknowledge response in the
form of an MDM Type 2 message.

The MDM Type 1 Message payload construct is based on the
MORA implementation of the V49.2 specification defined in
chapter 6 of the MORA specification. A summary of the MORA
limitations, clarifications and additions to V49.2 are summarized
In another part of this MORA training course.

MORA
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— COMPONENT TYPE

» RF Layer Command Interface:

Table 20 RF Layer Command Interface <MT90012-V2.5>

Spec Title Spec Tag Applicability
MDM Protocol Specifications MT96001-V2.5 Required

MDM Networking Specifications MT96002-V2.5 Required

MDM VRT Message Structure Specification 48607-20221221, Pro Required

MDM VRT Context and Command Fields Specification 48616-20221221, Pro Required

MDM VRT Command Packet Type Specification 48610-20221221, Pro Required

MDM Acknowledgement Message (Type 2) Specification 48611-20221221, Pro Required

MORA Low Latency Bus Performance Specification 48201-20160131, Exp (+) Recommended

(+) Experimental specifications are not included in compliance tests.

MORA
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. @ MORA SIGNAL PORT MANAGER Cn’svcaM
— COMPONENT TYPE

* RF Layer Context Interface:

Table 21 RF Layer Context Interface <MT90013-V2.5>

Spec Title Spec Tag Applicability
MDM Protocol Specifications MTS6001-V2.5 Required

MDM Networking Specifications MT96002-V2.5 Required

MDM VRT Message Structure Specification 48607-20221221, Pro Required

MDM VRT Context and Command Fields Specification 48616-20221221, Pro Required

MDM VRT Context Packet Type Specification 48609-20221221, Pro Required

MDM Multicast Dissemination Specification 48801-20221221, Pro Required

MORA Low Latency Bus Performance Specification 48201-20160131, Exp (+) Recommended

(+) Experimental specifications are not included in compliance tests.

MORA
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. @ MORA SIGNAL PORT MANAGER Cn’svcaM
— COMPONENT TYPE

» RF Layer Digital Data Interface

Table 22 RF Layer Digital Data Interface <MT90014-V2.5~

Spec Title Spec Tag Applicability
MDM Protocol Specifications MT96001-V2.5 Required

MDM Networking Specifications MTO6002-V2 5 Required

MDM VRT Message Structure Specification 48607-20221221, Pro Required

MDM VRT Signal Data Packet Type Specification 48608-20221221, Pro Required

MDM Multicast Dissemination Specification 48801-20221221, Pro Required

MORA Low Latency Bus Performance Specification 48201-20160131, Exp (+) Recommended

(+) Experimental specifications are not included in compliance tests.

MORA
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' MORA SIGNAL PORT MANAGER  [gEveom
COMPONENT TYPE

* RF Layer Operations Interface:

Table 23 RF Layer Operations Interface <MT90015-V2.5=

Spec Title Spec Tag Applicability
MDM Protocol Specifications MTO6001-V2 5 Required
MDM Acknowledgement Message (Type 2) Specification 48611-20221221, Pro Required
MDM Time of Day Message (Type 3) Specification 48612-20221221, Pro Required
MDM Signal Port User ID Message (Type 4) Specification 48613-20221221, Pro Required
MDM Health Message (Type 5) Specification 48614-20221221, Pro Required
MDM Command Message (Type 6) Specification 48615-20221221, Pro Required
MDM Switch Group User ID Message (Type 7) Specification 48617-20221221, Pro Required
MDM Networking Specifications MTO6002-V2.5 Optional®

* Required for MDMs transiting a network

* The unicast RF Layer Operations interface is accomplished with

the use of six types of MDMs (Types 2-7).

MORA
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B4 D MDM DATA ENCODING AND  [BEveom
ENCAPSULATION

= MDM Encoding: Big-Endian

= MDM Encapsulation: UDP

= MDM on ML2B: UDP / IP / Ethernet

= MDM Structure / Header

Table 28 MDM Header Format
32-hifs

MDM Header 16-bits 16-bitz
S-bits | B-hils S-bits &-hits
MOM FREAMBLE ACK
MDM Body VERSION MAJ | VERSION MIM [ MDM SEQUENCE NUMBER
ML2B INTERFACE ID
MOM TYPE I NUMEER OF MESSAGES

= MDM Body Number of Data Messages / Data Message Size

Number of Data
MDM Packet Type Description 'I!I:rg?rrua;zitr Messages in One Data Message Size

Packet Payload

VITA Radio Transport (WVRET) 1 1 Wariable Length

Acknowledgement 2 0 A

Time of Day 3 1 Fixed - One Word

| _Signal Port User ID 4 1 Fixed - Twenty-Two Words

Health Status 2 1 Fixed - Two Words

Command 5] 1 Fixed - Three Words

switch Group User ID 7 1 Fixed - Fifteen Words

MORA
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@ MORA SIGNAL PORT MANAGER  [gEveom
COMPONENT TYPE

Table 30 MDNM Networking Specifications <MT%6002-V2.5>

MDM Networking Specifications: (deeper dive in Session Three)

Specifications

Spec Title Spec Tag Applicability
Low Latency Copper Data Physical and Data-Link Layer MT91013-V2 4

Specifications (1) Required
Low Latency Fiber Data Physical and Data-Link Layer MT91014-V2 1

Standard for Ethernet Specification

48001-20221221, Pro

Required

Virtual LANs Specification

48002-20220414, Exp

{+) Required

Standard for Internet Protocol and User Datagram Protocol 48005-20221221, Pro Required
Specification
Jumbo Frame Packet Support Specification 48007-20221221, Pro Required

MDM Traffic Marking Specification

48008-20220414, Exp

(+) Required

(+) Experimental specifications are not included in compliance tests.

(1) One or more of MT91013, MT91014 13 Required

MORA
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MORA SIGNAL RESOURCE
PROFILE (MSRP)

Z DEVCOM

— MORA Signal Resource Profile (MSRP) Regulations and Complex

Types

5.7 MORA Signal Resource Profile <49019-20221221, Pro>

The establishment of a standardized MORA Signal Resocurce Profile (M3SRP) enables portability for capabilities to be
eazily integrated across multiple systems. The MORA signal resource component type interfaces specify well defined
message structures and over the wire behavior. The standardized MSRP defines a file data structure for a specific
implementation’s device level characteristics, signal resource attributes, and communication settings. This established file
data structure allows multiple parties to view and edit profile content throughout the implementation process.

The implementation process starts with the original equipment manufacturer constructing the first MSEP file from a device
perspective. Thiz would include basic device level characteristics, detailed signal resource attributes, and some initial
generic network settings for operational test purposes. Next, once the device is identified for use in a system integration,
the system integrator would modify / update the MERP from a system perspective. This would entail adding information
on the device’s external connections (analog signal ports) to other devices in the system as well as device level identifiers
and waveforms. System specific updates would likely be made to the communication settings for both VDE and ML2B
connections (static transport configurations including final URL/URL MAC, IP, UDP Port, and MUI details). The MSEP
implementation process 13 a key aspect that ultimately leads to program acceptance and acereditation of the system by the
stakeholder.

The standardized M3RP also enables the MOE.A signal resource component types to support multiple profiles for selection
at boot-up in devices that are approved for use in different physical locations (e.g., card slots) within a MORA system as
well a3 across systems from different programs. Allowing devices to be preloaded with multiple approved system profiles
simplifies the acquizition and provisioning for the stakeholder community while also allowing device manufacturers to
maintain a lower mix of products while supporting a larger number of programs.

The standardization of the MSRP iz specified through the declaration of a separate set of complex types named MORA
Signal Resource Profile Complex Types. This set of complex types is organized to achieve efficient ingest at resource-
side startup / boot and differs from other MOFA specified zets of complex types that are organized in support of message
interactions. There are some shared complex types between the complex type sets as well as some repurposed complex
types. Additionally, the MSEP complex type includes configuration parameters for the resource-zide that are related to
component type behaviors and inter-component type interactions that are not expozed externally to clients.

These inter-component type interactions are defined by the operation interfaces for each component type. The transport
method of the operations interface MDMsz can be directly addressable or can transit an intermediate appliance requiring
knowledge of additional network socket parameters. Figure 14 below depicts both methods and how the MSEP
Configuration Parameters supports either method.

APPROVED FOR PUBLIC RELEASE
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*]| MORA SIGNAL RESOURCE
PROFILE (MSRP)
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MORA SIGNAL RESOURCE
PROFILE (MSRP)

Z DEVCOM

— MORA Signal Resource Profile (MSRP) Regulations and Complex
Types (con't)

571

MORA Signal Resource Profile Implementation Rules

The resource-side MORA Device, MORA Signal Resource Manager, and MORA Signal Port Manager
component types shall implement the standardized MORA Signal Resource Profile as defined in the section titled
“MORA Signal Resource Profile Complex Types.™

The client-side may choose to utilize the standardized MORA Signal Resource Profile for storing and sharing
discovered signal resource information obtained from request/response interactions across the client-side MORA
component types.

The resource-side MORA Device, MORA Signal Resource Manager, and MORA Signal Port Manager
component types shall use an identical MSRP file for a given device in a specific implementation.

The MOEA MSRP file shall be static within a device’s operating session and shall not be dynamically modified
during the system’s operating session by any message interactions.

MOERA implementations shall provide a clearly documented method for programs to update and maintain all
MSEP files on a device.

MOERA implementations may permit MSRP files to be managed via the file operations described in the section
titled “MOEA Device Management Parameters™ for files of Type “PROFILE” corresponding to a “MORA File”
complex type.

A MORA implementation should support the storage of multiple MSEPs for scenarios where the device may
migrate in different physical locations (e.g., card slots) within a MORA system as well as across systems from
different programs, selecting the appropnate file on startup/restart.

A program should implement a system wide MSEP file naming convention that includes methods to identify:

+ Program name

+ MORA Signal Port Manager Operations Interface MUI (e.g., 12345)

+  Physical location in the system (e.g., Slot2)

+  System specific device name in the system (e.g., Alpha Payload Card)

+ Device major version

+ Device minor version

+ File major version

+  File minor version

+  File extension (e g, xyz.msrp)
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MORA SIGNAL RESOURCE
PROFILE (MSRP)

Z DEVCOM

— MORA Signal Resource Profile (MSRP) Regulations and Complex
Types (con't)

5.7.2 MORA Signal Resource Profile Complex Tvpes

The following iz a list of “MOFA Signal Resource Profile Complex Types™ used by this specification. Implementations
shall be in accordance with the following sections.

Due to the data type interdependency between XML and binary based messaging. it is important that XML values which
need to be translated to a binary format (e.g.. on the ML2B) conforms with the precision outlined in this specification. The
XML schema data formats do not provide the binary precision constraints that are specified.

The XML schema data format of “integer™ shall be 32-bit signed integers. while “unsigned integer™ shall be 32-bit
unsigned integers. The XML schema data format of “real number” shall be 32-bit floating point numbers. There are
instances where some XML schema data formats require a larger range; these formats shall be specified as “integer (64-
bit)” (long) or “real mumber (84-bit)” (double) where necessary.

The terms “restricted string” and “restricted URI™ are described in VICTORY sections titled “String Bounds™ and “URI
Bounds™ under “VICTORY Data Types.” String enumerations further restrict the String Bounds to the predefined list of
valoes.
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@ MORA SIGNAL RESOURCE ZDEVCDM
(=m)
PROFILE (MSRP)

— MORA Signal Resource Profile (MSRP) Complex Types Summary

MORA Signal Resource Profile
— MORA Device
— MORA Configurations
— Waveforms
— Waveform Operations
— Reference Connections
— Static Internal Connections
— Static External Connections
— Signal Ports
— Antenna Arrays
— Manifold Bands
— Switch Groups
— Configuration Parameters
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“Within the specification data type definitions, data formats The ATLAS template includes valid
primarily include restricted string, restricted URI, integer (32- data value ranges in (), data value
bit), unsigned integer (32-bit), long (64-bit integer), float (32- units in [ ] and other description

bit real), double (64-bit real), and Boolean. information or notes in { }.

i ATLAS MSRP LEGEND [Beveon

Legend:

"Complex Type Name" or List inclusive list boun <owem\l\"here upper limit of "N" is umbckd or inherently bounded {Description/Notes}
Attribute Name Value from Profile Data Form ata Range) [Units] | MDM Typel VRT Control/Context Field | {Description/Motes}
Attribute Name Implementation Specific or Value from Profile

Da

[R] if requiWequired conditionally, otherwise optional

Data Format Note: All “inteder” values shall be 32-bit signed integers, while “unsigned integer” values shall be
require a larger range; these valyes shall be specified as “long” for 64-bit integers or “double” for 64-hi

rmat (Data Range) [Units] | MDM Typel VRT Control/Context Field | {Description/Notes}

~bit unsigned integers. All “real number” values shall be 32-bit flbating point numbers. There are instances where some values
Dating point numbers where necessary.

The purpose of this MSRP XML Strusture tab is to standardize the organization and bindi profile information {resource attributes and configuration parameters) for a givep MORA device (MORA Device, MORA Signal Resource Manager,
and MORA Signal Port Manager compdpent types) implementation in a given physieal location in a given system (program specific). This profile is not intended to change acrogs a production series. This profile does not include information
that will change from one hardware instagce to the next hardware insta Such as a serial number ("Equipment ID").

N /

The ATLAS template includes [R]
indicators for “required” simple and
complex types and indicates inclusive
lower and upper bounds within <>
symbols for the length of lists.

The MSRP feeds values from the device profile for return values
of the request / response interactions of the MD and MSRM SW
Component Types. There are instances where there are
correlations to the MSPM Component Type and MDM Type 1
VRT control and context fields indicated within | | symbols.

MORA

Modular Open RF Architecture
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MSRP IN ATLAS

» MORA Signal Resource Profile

= MORA Device

=  MORA Configurations

=  Waveforms

=  Waveform Operations

DEVCOM

MORA Signal Resource Profile <49019-20221221, Pro>
MORA Signal Resource Profile Complex Types

eProfileComplexTypes.xsd

MORA Signal Resource Profile” [R]

MORA Device [R] "MORA Device"

D[R]

Value from Profile

Type [R]

Value from Profile

Sub Type [R]

Value from Profile

Service Name [R]

Value from Profile

Version Info URL

Specific or Value from Profile

Integer (1 to 63) |Stream ID|

Restricted String (OTH, RHD, RCD, SDR) |Stream ID|

Restricted String (RXO, TXO, TOR, TAR)

Restricted String {Corresponds to VICTORY service name}

Restricted URI {implementation specific for dynamic DHCP IP assignments and value from profile for static IP assignments}

<1:N>
Integer (>0)
Restricted String

<1:N> (Type="CONFIGURATION")

Value from Profile Restricted String

<1:127> {Supported Signal Ports is required when MSRM and MSPM are present}

Value from Profile Integer (1 to 127) |Stream ID|

<1:127> {Supported Switch Groups is required when MSRM and MSPM are present with at least one Switch Group}

Value from Profile Integer (1 to 127) |Stream ID|

MORA Configurations [R] List "MORA C
1D [R] e from Profile
Name [R] alue from Profile
Configuration Files List "File Name" to "MORA File"
File Name [R]
[Supported Signal Ports [RC] i to "Signal Port"
1D [R]
[supported Switch Groups [RC] List "ID" to "Switch Group”
1D [R]
Waveforms List
1D [R] Value from Profile

Description [R]

Value from Profile

RF Function [R]

Value from Profile

Frequency Range [R]

"Frequency Range”

<L:N>
Integer (>0)

Restricted String

Restricted String (RXO, TXO, TOR, TAR)

|RF Reference Frequency| {Operationg frequency range and resolution of this waveform application}

Start [R] e from Profile Double (-2743 to 2443 - (1/2720)) [Hz] {fractional resolution is 1/2420 Hz}
End [R] alue from Profile Double (-2443 to 2443 - (1/2120)) [Hz] {fractional resolution is 1/2420 Hz, End > Start}
Resolution [R] alue from Profile Double (0 to 2443 - (1/2720)) [Hz] {fractional resolution is 1/2420 Hz}
[Associated Signal Ports [R] List "ID" to "Signal Port" <1:127>
1D [R] alue from Pro Integer (1 to 127) |Stream ID|
Waveform Operations List Operation" <1:N>
1D [R] e from Pro Integer (>0)

<L:N>

Value from Profile Integer (>0)

<1:N>

IMORA Configuration IDs [R] to "MORA Cq
1D (R]

[Waveform IDs [R] List "ID" to "Waveform"
ID [R]

Value from Profile Integer (>0)

MORA
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& MSRP IN ATLAS (CON’T) [oEveom

= Reference Connections
= Static Internal Connections
= Static External Connections

<1:127>

List "Ref o C -
Reference Port ID [R] Value from Profile Integer (1 to 127)
<L:N>

Signal Port IDs [R] List of Integers
Signal Port ID Value from Profile Integer (1 to 127)

Value from Profile Restricted String (CONDUCTED_INJECTION, RADIATED_INJECTION, SELECTABLE_INJECTION, FUNCTIONALLY_DEPENDENT)

Reference Connections

Association [R]

List "Connection" <L:N>

Static Internal Connections
Port 1D 1 [R] Value from Profile Integer (1 to 127) {Shall be less than Port ID 2}
Port ID 2 [R] Value from Profile Integer (1 to 127)
Gain Delta [R] Value from Profile Float [dB]
Delay Delta [R] Value from Profile Long [femtoseconds]
<1:N>

List "External Connection"
Local Signal Port ID [R] Value from Profile
External Signal Port ID [R] Value from Profile
External Device [R] Value from Profile
Gain Delta Value from Profile

Delay Delta

Static External Connections
Integer (1to 127)
Integer (1to 127)

Restricted String (xxxyy) {concatenated xxx is “Type” and yy is “ID” with no zero padding that corresponds to the "MORA Devi

Float [dB]
Long [femtoseconds]

Value from Profile

MORA

Modular Open RF Architecture APPROVED FOR PUBLIC RELEASE
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MSRP IN ATLAS (CON’T)

= Signal Ports (1 of 2)

Z DEVCOM

Signal Ports [RC) List "Signal Port”

1D (R]

<1:127> (Required when MSRM and MSPM are p
Value from Profile nteger (1to 127) |Stream D]

ent)

Type [R]

Value from Profile

Restricted String (ARX, ATX, ATR, DRX, DTX, DTR, ARI, ARO, DRI, DRO)

Sub Type [R]

alue from Profile C, RMC, IMC, BMC, RFS, IFS, BBS, 0SC, CLK)

Role [R]

Value from Profile

RX Delay [RC]

alue from Profile.

[TX Delay [RC]

ort types ARX, ATR, DRX, and DTR}

Value from Profile seconds] {Requ

Min Power

ort types ATX, ATR, DTX, and DTR)

Value from Profile. teger [dBm]

Min Voltage

alue from Profile ger [volts]

Max Power

Value from Profile ger [dBm]

Max Voltage

RX Frequency Range [RC]

nteger [volts]

"Frequency Rang

|RF Reference Frequency| {Required for signal port types ARX, ATR, DRX, and DTR)
Double (2143 to 2%43 - (1/220)) [Hz] {fractional resolution s 1/2420 Hz)

Double (2443 to 243 - (1/2420)) [H2] {fractional resolution s 1/2420 Hz, End 2 Start}
Double (0 to 2443 - (1/2420)) [He] {fractional resolution is 1/2420 Hz)

Start [R]
End [R]
Resolution [R]

[TX Frequency Range [RC]

“Frequency Range"

RF Reference Frequency| {Required for signal port types AT, ATR, DTX, and DTR}
Double (2143 to 2%43 - (1/2420)) [H2] {fractional re
Double (2143 to 2%43 - (1/220)) [H2] {fractional resolution is

Start (R]
End [R]
Resolution [R]

ution s 1/2420 Hz)

/2420 Hz, End 2 Start}
/220)) [Ha] {fractional resolution is 1/2420 +

[Anterma Resources

List of Restricted Strings

[Antenna Resource [R] Value from Profile

[ MORA Tramsport Configuration ]

«ce Point Identifier| {xx is Antenna Array ID and

y Element ID}

["MORA Resource Transport Configuration"

Control Transport Configuration [R] ["Data Transport Confi
Unigue Name [R] alue from Profile
index value from Profile e
URI (R alue from Profile. ricted URI (RFC 3986
"Data Transport Confi

Unique Name [R] alue from Profile.
index alue from Profile
URI[R] /alue from Profile
[Context Transport Configuration [R] ["Data Tr rt Configuration”

Unique Name [R]

8 (minimally includes MAC

Signal Data Transport Configuration [RC]

Required for digital signal port “PRODUCER” or “BOTH

Value from Profile

index alue from Profile. Integer
URI[R] alue from Profile

[TestSource

restsouree”

[Frequency Range (] hrequency Range” P Frequerey

dress in first 17 c

all minimally include 1Pv4/6 address, port, and MUI in the

ole use cases. Shall not be provided for all

Restricted URI (RFC 3986 shall minimally include IPv4/6 address, port, and MUI in the path) {
cted String (minimally includes MAC address in first 17 characte

Restricted URI (RFC 3986 shall minimally include IPv/6 address, port, and MUI in the path) {e.g. multicast://224.0.0.6

ters) (MAC address is statically assigned (locally admini

ed) e.g. 02:CO:ED:12:34:56}

path) {e.g. udp://192.168.0.1:50000/5

multicast://224.0.0.6:50001/501

ss is statically assigned (locally administered) e.g, 03:CO:ED:12:34:56}

Start [R] Value from Profile Double (2443 to 2443 - (1/2420) [Ha] {fractional resolution is 1/220 Hz}
End [R] alue from Profile Double (-2443 to 2443 - (1/2420)) [H {fra olution is 1/2120 Hz, End 2 Start}
Resolution [R] alue from Profile Double (0 to 2143 - (1/2420) [Ha] {fractional resolution is 1/220 Ha}

Injected Power Range [R] “Injected Power Range”
Min Injected Power [R] Value from Profile {fractional re 78125 d

Max Injected Power [R]
Resolution [R]

List of Integers

Test Source Waveform [R]

Value from Profile

/217)) (dBm] {fractional re:

[Test Source Waveforms [R]

Integer (0 to 63) | Discy

[Required Cortrol Fieds ]

[tist of Integers

[Client inactivity Timeout [RT

Value from Profile e t0 131) {1 to 31 maps to CIFO bit fields, 101 to 131 maps
ong (20) [Nanoseconds] {applies to control transport configuration only, when = 0 indicates not implemented:

o CIF1 bit field:

|Command Execution Time [R]

Value from Profile

|Default Performance Data [R]

List "Signal Port Performance Data"

Signal Direction [R]

Frequency (R Value from Profile

Gain [R] Value from Profile Float [dB]
Noise Figure [R] lue from Profile Float [dB]
Input d Order Intercept Point Value from Profile Float [dBm]
Input Third Order Intercept Point Value from Profile Float (dBm]

input 108 Compression Point
Power Saturation

Signal Related Spurious
internally Generated Spurious

Value from Profile Float [dBm]
Value from Profile Float [dBm]
lue from Profile Float [dBc]
Value from Profile Float [dBm]

alue from Profile. Float (1/2%7 to 248 - (1/207)) [dBm] {fractional resolution is 1/247 dB (0.

unmodulated continuous wave signal has been defined as w.

25 dB), Max 2 vin)
78125 dB)

veform number 0}

nal port “CONSUMER” role, and all switch group ust
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| MSRP IN ATLAS (CON'T) [GEveom

= Signal Ports (2 of 2)

RF Conditioning T'Radio Frequency Conditioning”
{Gain Stages st "Gain Stage”
Stage Number [R] alue from Profile
Signal Direction (R Value from profile
Gain Type [R
[Vanual Gain [RC] s hall not be prov s AUTOMATIC)
lue from Profile 2 sm] (fractiona ] )
lue from Profile 2 sm) (fractional resolution is 1/2%7 d (0.0078125 dB), Max > Min)
lue from Profil . ractional resolution is 1/2/7 dB (0.0078125 )
[Output Level [RC] <1:N> {Shall be provided as part of Gain Stage when Gain Type is AUTOMATIC or SELECTABLE, shall not ge when Gain Type is
Float (-2°to 2° - (1/2") (4Bm] |18 Compression Point| {fractional resolution s 1/2” dB (0.0078125 dB)}
Fiter Ganks Uit "Filter Bank
0 (7] Value from Profile
[Fkers “Fiter”
o () lue from Profile Discrete 10 64| (bypass FLO / select FL1-FL30 / 31 s for tunable fiters}
[Signal Direction (7] Iue from Profile tring (TX, RX, TOR)
Filter Logic [R) Iue from Profile Restricted String (FIXED, SELECTABLE, TUNABLE)
Fiter Type (8] lue from Profile  String (BAND_PASS, BAND_REJECT, HIGH_PASS, LOW,_PASS, BYPASS
(Gain Detta [R]
Delay Delta [R]
Frequency Range [R) Aux Frequency| {Aux frequency at the -3 dB amplidute response points for tunable filters FL31}
Value from Profile Double -2443 to 2743 - (1/2420) [He {fractional resolution is 1/2420 Ha
Value from Profile uble (2143 to 2743 - (1/2420) [He] {fractional resolution is 1/2120 H, End 2 Start}
ile Double 1/2420)) (2] ltion is 1/2120 Ha
Bandwidih al [Double (>0) [Hz) {fractional resolution is 1/2420 Hz; used with tunabl flte logic
RF Transation [FFrequency Translation
1F Center Frequencies R] List of Doubles
Frequency Value from Profil (1/2420)) [H] |IF Refer fractional resolution is 1/2/20 H
[1F Bandwidths [R] List of Doubles
Bandwidth alue from Profile Double (50 to 2143 - (1/2420)) [Hz] |Bandiwidth] {fractional resolution s 1/2°20 Hz
[RF Range (R] “Frequency Range” |RF Reference Frequency
Start R] Value from Profile 243t0 ) {fractional resolution s 1/2
end (7] Value from rofil Ha] {fractional resoluti
Resolution (] Value from Profile 43 (1/2%20) [He] (fractional resolution is }
RF Bandwidths (7 Lstof Doubles >
dwidth| {fractional resolution s

Bandwidth Value from Profile 00 2043 - (1/2°20) [H] Bar

[Funing Speed (] Value from Profi Long (>0) [femtoseconds]

Signal Domain

D[R Value from Profile

Signal Direction (]

d String (1, RX, TG

Viust not be empty

Data Formats [R]
me Doman Packet Formats Lt of “Time Domain Packet Format” s
[Time Domain Packet Format lue from Profe esticeed tin (uman Readtle)
Time Domain Packet Format Value 7] Jue from profe exadecimal 16 Character tin (Hexadecimal repesentation of the binary VAS.2 Signal Dta Payload PacketFed) [Sinal Data Packet Payioad Format
[Frequency Domain Packet Formats st of “Frequency Domain Packet Format” N>
Frequency Domain Packet Format Descripton (R T Resticted Sting (uman Readitle)
Frequency Domain Packet Format Value [R] lue from P )4 Character String {Hex: ation of the binary 2 Spectrum Field) ctrum|

Sampe Bandwidths and Rates [R] [t
[Sample Bandwidth [R] alue from Profile -0to 2743 - (1/2020)) (] [Ban
Value from Profile 20 to 2843 - (1/2420)) [samples per second] |Sample Rate] {fractional resolution is 1/2420 samples per second}

Sze (R Value from Profi
RX Bufer Size [R] i
Sub ports List "Sub Port”

Value from Profile

10 (8]

ype [R]

[Channel Coherency R]
[Required Control Fields [R]

List of Integers

Required Control Feld [R] alue from Profile 31,1010 131) (110 3 F1bit felds)
Sub Tuning Range ["Frequency Range" e Frequency Offset
Start (8] alue from Profile uble (-2443 to 2443 - (1/2420) esolution i 1/2%20 Hi
end (7] Value from profile olutionis 1/2/20 He End 2 Start]
Resolution [R] Value from Profil 3. (1/2020)) [He] {fractional resolution s 1/2/20
Sgalbaman o Tsi :
Tio alue from Profile 1t0.65,535)
[Signal Direction (R] Value from Profile. icted String (TX, RX, TOR)
[ Data Formats [R] " [Must not be empty
Time Domain Packet Formats Tistor s
[Time Domain Packet Format Description [R] Value from Profile Restricted Sring (Human Readible)
Time Domain Packet Format Value [R] Value from Profile Hexadecimal 16 Character Sring (Hexadecimal representation of the binary V9.2 Signal Data Payload Packet Field} |Signal Data Packet Payload Format |
e T s st of "Frequency Domaln Packet Format”
Frequency Domain Packet Format Description (] e from Profile d tring (Human Reacible)
Frequency Domain Packet Format Value [R] Value from Profile cimal 104 Character String {Hexadecimal representatiol spectru
[Sample Bandiwidths and Sample Rates (R Toist Sample Rate”

Tsample Bandwidh [ lue from Prfile Doube (5010 2443 - (1/2020) (] [Banéwidih {racionlresolution’s /2420 Ha

lue from profile [Double (>0 to 2443 - (1/2120)) [samples per second] |Sample Rate| (fractional resolution is 1/2420 samples per s

[TXBuffer e I
[RX Buffer Size [R]
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b MSRP IN ATLAS (CON’ [GEveom

= Antenna Arrays
= Manifold Bands

[Antenna Arrays [RC] List "Antenna Array” <1:32> {Required for RHD Device Type only}

1D [R] Value from Profile nteger (0 to 31) |Reference Point Identifier]| {ID of 0 shall be used for unlike elements not part of a true array}
Type [R] Value from Profile Restricted String (CIRCULAR, DISCRETE, CONFORMAL, LINEAR_2D, LINEAR_3D, COLUMN)

Steering Control [R] e Restricted String (FIXED, MECHANICAL, BEAVMFORMER)

[Array Field of View [R]

[Azimuth Range [R] "Azimuth Range” ginning at Azimuth Start and moving clockwise to Azimuth Stop}
|Azimuth Start [R] Value from Profile 360) [Arc Degrees
Azimuth Stop [R] Value from Profile 0 to <360) [Arc Degrees

[Elevation Range “Elevation Range” ginning at Elevation Start and moving towards zenith to Elevation Stop}
Elevation Start [R] Value from Profile Float (-90 to +90) [Arc D
Elevation Stop [R] Value from Profile Float (-90 to +90) [Arc Degrees]

Elements [R] List "Array Element” 65,535>

D[R] Value from Profile Integer (1 to 65,535) |Reference Point Identifier

Type [R] Value from Profile Restricted String (MONOPOLE, DIPOLE, SPIRAL, OTHER)
Polarizations [R] List "Polarizat

Value from Profile ) to ) [Radians] {corresponding to tilt angle in VITA 49.2 polarization field)

|orientation Angle [R]
Lﬂpucwty Angle [R] Value from Profile 0 +1/4) [Radians
Frequency Range [R] "Frequency Range"
Start [R] Value from Profile Double (-2443 to 2743 - (1/2420)) [Hz] {fras al resolution is 1/2720 Hz}
End [R) Value from Profile Double (-2143 to 2143 - (1/2120)) [He] {fractional resolution is 1/2"20 Hz, End > Start)
Resolution [R] Value from Profile Double (0 to 2143 - (1/2420)) [Hz] {fractional resolution is 1/2420 Hz}
Location [R] "Relative Cartesian Coordinates" {Relative to platform center}
X [R] Value from Profile Double [meters] {positive x-axis shall point forward down the centerline of the platform}
Y [R] Value from Profile Double [meters] {positive y-axis shall point 90 degrees left of forward}

Z[R] Value from Profile Double [meters] {positive z-axis shall be orthogonal to the x-axis and y-axis and shall point upwar
Value from Profile Float [dBi]

from the platform}

Boresight Gain [R]
[

[R] ] {relative to element boresight}
|Azimuth Range [R] “Azimuth Range"
[Azimuth Start [R] Value from Profile
[Azimuth Stop [R] Value from Profile
[Elevation Range “Elevation Range” {beginnir
Elevation Start [R] Value from Profile Float (90 to +90) [Arc Degrees]
Elevation Stop [R] Value from Profile Float (-90 to +90) [Arc Degrees]
Manifold Bands [RC] ‘Manifold Band" <1:2047> {Required for RHD Device Type only}
Band ID [R] nteger (1 to 2,047) | Reference Point Identifier|
Spatial Calibration [R] 'MORA File" {"Type"=CALIBRATION)
File Name [R] Value from Profile Restricted String
Path Value from Profile
Size [R] Value from Profile
Type R] Value from Profile Restricted String (CALIBRATION)
Date Modified Value from Profile Restricted String (VICTORY timestamp format)
Frequency Range [R] "Frequency Range"”
Start [R] Value from Profile Double (-2443 to 2443 - (1/2420)) [H2] {fractional resolution is 1/2420 Hz}
End [R] Value from Profile Double (-2%43 to 2443 - (1/220)) [H2] {fractional resolution is 1/2020 Hz, End > Start)
Resolution [R] Value from Profile Double (0 to 2443 - (1/2420) [Hz] {fractional resolution is 1/2420 Hz)
Field Of View [R] "R Field of View" (relative to platform forward)
[Azimuth Range [R] imuth Range” (beginning at Azimuth Start and moving clockwise to Azimuth Stop}

Azimuth Start [R] Value from Profile Float (0 to <360) [Arc Degrees|
|Azimuth Stop [R] Value from Profile Float (0 to <360) [Arc Degrees

[Elevation Range "Elevation Range" {beginning at Elevation Start and moving towards zenith to Elevation Stop}
Elevation Start [R] Value from Profile Float (-90 to +90) [Arc D
Elevation Stop [R] Value from Profile Float (-90 to +90) [Arc D

Manifold Band Elements [R] [List "Associated Elements"” 2N
|Aray 1D [R] Value from Profile Integer (0 to 31) {ID of 0 shall be used for unlike elements not part of a true array}
List of Integers <110 65,535>
[Element 1D [R] Value from Profile Integer (1 to 65,535)
[Aperture Channels [R] List "Aperture Channel” <LiN>
1D [R] Value from Profile teger (>
Channel Description [R] Value from Profile Restricted String
[Associated Signal Port [R] Value from Profile Integer (1 to 127)
[Associated Sub Port Value from Profile teger (1to 65,5

[Elements [R]

List "RF Field of View" N
[Azimuth Range [R] "Azimuth Range” uth Start and moving clockwise to Azimuth Stop}
[Azimuth start [R] Value from Profile Arc Degr
Azimuth Stop [R] Value from Profile to <360) [Arc Degrees
Elevation Range "Elevation Range" ginning at Elevation Start and moving towards zenith to Elevation Stop}
Elevation Start (R] Value from Profile Float (-90 to +90) [Arc D
Elevation Stop [R] Value from Profile Float (-90 to +90) [Arc Degrees]

MORA

V ar O RF Ar
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= Switch Groups
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Switch Groups

List "Switch Group"

Value from Profile

ID[R]
Switch States [R]

List "Switch State"

<1:127>
Integer (1 to 127) | Discrete 10 64

<2:8,191>

[iDir1

Integer (1 to 8,191) | Discrete 10 64 |

[Connections [R]

List "C: ion"” <IN
Port ID1(R] Value from Profile Integer (1 to 127) {Shall be less than Port ID 2}
Port ID 2 [R] Value from Profile Integer (1 to 127)

Gain Delta [R] Value from Profile Float [dB]

Delay Delta [R] Value from Profile Long [femtoseconds]

Value from Profile Restricted String (minimally includes MAC address in first 17 characters) {MAC address is statically assigned (locally administered) e.g. 02:CO:ED:12:34:56}

Value from Profile Integer

Value from Profile Restricted URI (RFC 3986 shall minimally include IPv4/6 address, port, and MU! in the path) {e.g. udp://192.168.0.1:50000/50100}

Control Transport Configuration [R] “Data Transport C
Unigue Name [R]
Index
URI [R]

Context Transport Cq [R] "Data Transport C

Unique Name [R]

Value from Profile Restricted String (minimally includes MAC address in first 17 characters) {MAC address is statically assigned (locally administered) e.g. 03:C0:ED:12:34:56}

Index

Value from Profile Integer

URI [R]

[client Inactivity Timeout [R]

Value from Profile

| Command Execution Time [R]

Value from Profile

Value from Profile Restricted URI (RFC 3986 shall minimally include IPv4/6 address, port, and MU! in the path) {e.g. multicast://224.0.0.6:50002/50100}

Long (20) [Nanoseconds] {applies to control transport configuration only, when = 0 indicates not implemented}

Long (>0) [Nanoseconds]

-RORA Bevice Confgaration”

[vession informa

interface Standard version []

interface SOAP Campanents (R

CHOICE OF: [R]

f Instance Name

are Version [R]

ice Description (R]

Detault MORA Co

|Uist "Command Transition™

Organic State Transition Map [R]

intial state (]

|List "Organic Transition™

initial s

information [R]

D sten to P TReT

(MO Talk o s ]

[HiD o s oM Ty ]

DM RACK Timee ]

[P Nesmber of M Retramsritions

|mDNa Time of Day Transmission Peried [RC]

MOR

Maodular Open RF Arc

e
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= Configuration Parameters (2 of 2)

D MSRP IN ATLAS (CON'T)  [GEveom

[Fmosa
[Version wformatica (8]

IT|O|T|m O 0

afafe|=[z[a]n|m]

g =)
=
(@)
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MORA LIMITATIONS ON V49.2  [gévcom

Limits Packet Types Supported (3 of 8 types allowed)
= Signal Data with Stream ID (Packet Type 0001)

= Context (Packet Type 0100)

= Command (Packet Type 0110)

Limits Timestamp Format (1 of 3 formats allowed)

= When present, Timestamp Integer (TSI) Format is real time UTC
seconds only and Timestamp Fractional (TSF) Format is real time
UTC picoseconds only

Limits Signal Data Item Format (5 of 19 formats allowed)
= Includes same four data item formats as V49.a
= Real and Complex Cartesian (Complex Polar not supported)

MORA

APPROVED FOR PUBLIC RELEASE
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7  MORA LIMITATIONS ON V49.2  [GEvcom

= Limits Command Packet Acknowledge Packet Subtypes (1
of 3 acknowledge subtypes allowed)

= Supports Validation Acknowledge (AckV) Only (No AckX or AckS
responses)

= AckX unnecessary (added context packet occurrence regulation)
= RegS allowed — but it results in a full context packet response

Command Packet

Types
|
| Controller I Controllee |
Control Packet Acknowledge
subtypes Packet subtypes
Control Packet Con'trol- Validation eXecution uery Stat
Cancellation Packet Acknowledge cknotvledg cknogwledg
Packet (AckV) et (AckX) cket (AckS)

Al$

'\
Warning Context
Fields Fields

APPROVED FOR PUBLIC RELEASE 45
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=m

functions (i.e. PNT) handled by other interfaces on VDB
= All MORA used control / context fields shown in green below are

APPROVED FOR PUBLIC RELEASE

MORA LIMITATIONS ON V49.2

! DEVCOM

Limits Control / Context Fields (33 of 115 fields allowed)
= Many V49.2 field functions apply to the processing layer and other

|
VITA 49.2 Context/Command Indicator Field (C1F) Matrix and Bit Assignments
SIFOIVITA4D0) | GF1(VITA49.8) | SIF £ (VITA49.3) SIFSIVITA432) 433}
. Legacy Fialds, Spatial, Signal, Temporal, .
BL | ciF anabies Spectral, #0, cy |  'dentifiers (tags) Environmantal Sl
M Chiunr;:‘xlln';:hr FPhase Bind Timestamp Details Current Valua
Reference Point A .
an |dantifier Polarization Cited SID Timestamp Skew Average Valua
29 Bandwidth S'DVP""""Q Sibling(s) SID Ressrved Median Value
IF Referance 3-D Painting Standard
28 Parent(s) SID Rasenved
Fraguency ector Struciure arent(s) Daviation
RF Raferanca . ; "
27 Fraquancy Spatial Scan Type Child{ren) SID Risa Timea Max Value
RF Referanca Spatial Referance . . _
26 Cited 1D Fall T Iin Val
Frequency Offset Type ited Message all Time in Value
25 IF Band Offsat Beamwidth Controlles 1D Offset Tima Precision
24 | Reference Level Range (Distance) Conirallee UUID Pulse Width Accuracy
. . 1¥ Derivative
23 Gain Resaned Controller ID Pariod (Valocity)
. 2™ Derivative
22 | Overrange Counl Resaned Contraller UUID Duration (Acostaration)
21 Sampla Rate Resaned Information Source Dwell 3% Derivative
20 I'd”;l“:‘tam"t EbiMNo BER Track 1D Jitter Probability
Timestamp -
18 Calibration Time Threshold Country Code Rasenved Baliaf
18 Temparature CumF"’uint " Operafor Raserved Raserved
2 and Third-
17 Device ldentifier Order Intercept Platform Class Aga Resaned
Points
State/Event - g :
16 T SMNR/Maoisa Figure Platform Instance Shelf Life Resarved

CIF 0 (VITA49.0) | CIF1(VITA49.2) | CIF 2 (VITA49.2 CIF 3 (VITA 49.2 ——
49.2)
| Legacy Fialds, Spatial, Signal, . Temparal, }
B | ciF enaties Speciral 40, cy | 'denters (tags) Environman AfHiigas
Signal Uala
15 Packet Payload Aux Frequancy Platform Display Ressrved Resaned
Format
14 | Formatted GPS Aux Gain EMS Device Class Rasarved Reserved
13 | Formatted INS Aux Bandwidth EMS Device Type Reserved Reserved
12 | ECEF Ephamaris Ressrved EMS Device s Reserved
Instance
1 e Array of CIFS Modulation Class L Resened
Ephamearis
10 | Ephemeris Ref ID Spactrum Madulation Type Resenved Reserved
9 GPS ASCIl Sector Scan/Step Function ID Reserved Resarved
Context
B Resaned Raservad Reserved
Association Lists e
7 (e Index List Evant ID Air Temperature Resened
Enable
Resarved for CIF Discrele /O . _ Sea/Ground
6 sxpansion (32-bit) Function Priority 1D Tarrperalure Resared
Resarved far CIF Discrale /O Communication fr
5 : Humid Resarved
ANpARSICN (B4-bit) Friority ID umidity
Reserved for CIF ) }
4 axpansion Health Status RF Footprint Baromeatric Pressura Resared
3 | CIF 3Enable L MPEEEAL Sea and Swell State Rassrvad
Compliance Range
2 CIF 2 Enabla V““'“E:;: E Resarved Tropospheric State Resarved
CIF 1 Enabila Buffer Status Resarved Netwark IO Resarved
] Reserved Resarved Resarved Reserved Reserved

APPROVED FOR PUBLIC RELEASE
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MORA LIMITATIONS ON V49.2  [pévcom

= Limits use of context fields to CIF O and CIF 1 in Context

packets

MORA

Modular Open RF Architecture

Stream Identifier (1 Word, Mandatory)

Class Identifier (2 Words, Optional)

Integer-seconds Timestamp (1 Word, Optional)

Fractional-seconds Timestamp (2 Words, Optional)

Additional Context Indicator Fields #s 1-¥ (variable size, Optional)

APPROVED FOR PUBLIC RELEASE 47
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MORA LIMITATIONS ON V49.2  [pévcom

» Requires Steam ldentifier, Timestamp and Trailer Use for
Signal Data Packets

Stream ldentifier (1 Word, ©ptienal) Mandatory

Class Identifier (2 Words, Optional)

Integer-seconds Timestamp (1 Word, Sptienal) Mandatory

Fractional-seconds Timestamp (2 Words, @ptienal) Mandatory

Trailer (1 Word, @ptieral) Mandatory

Modular Open RF Archi

MORA
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)  MORALIMITATIONS ON V49.2  [GEveom

=m

= Limits Controller / Controllee Format for Command Packet
Prologue (1 of 2 optional formats allowed)

= Optional use of 32 bit Format Only (No 128 bit UUID format since
UUID are exchanged over VDB)

Word 31‘N‘H‘H‘H‘E‘H‘E‘B‘H‘H‘m‘19“lﬂ“l?‘lﬁ‘lﬁ‘u‘ﬁ‘ﬂ‘ﬁ‘ﬂl‘ 9 ‘ 8 ‘ 7 ‘ 3 ‘ 5‘4 ‘ 3 ‘ 2 | 1 | 0
1 Packet Header (1 Word, Mandatory)
2 Stream Identifier {1 Wornd, Mandatory)
34 Class Mentifier (2 Words, Opfional)
57 Integer & Fractional-Seconds Timestamp {3 Words, Opfional) a
o
3
8 ControlFAcknowledge Mode Field (1 Word, Mandatory) N3 §
0 Message ID {1 Words, Mandatory) 22
10 o g
[

Controllee IDAUUID {1 &i& Words, Optional) see Control-Acknowledge Mode fiekd bits 31, 30

Controller ID/UUID {1 &rk# Words, Optional) see Control-Acknowledge Mode field bits 29, 28

Command Packet Payload
(Content Dependent on Command Packet subtype)

M @ R A N
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MORA DEFINITIONS TO V49.2

Defines Stream ID Field (32 bit undefined field)

32-bits
16-bits 16-bits
8-bits 8-bits 8-bits 8-bits
31|30 |20 |28 27|26 25|24 232221202018 a7|26]a5|2afas]a2]aa]0]ofa]7|6]s]als]2]z]o0
TYPE DEVICE ID PORT ID SUBPORT ID

Z DEVCOM

Defines Reference Point ID Field (32 bit undefined field)

32-hits

16-bits

16-bits

8-bits

8-bits

8-bits

8-bits

31|30 |20 28]27]26]25] 24

23| 22| 21

20 |19 [18 |17 [ 16

15|14 [13] 12|11 |20 0 | 8

7]le]s]als]a]a]o

MANIFOLD BAND ID

ARRAY ID

ELEMENT ID

Defines Subfields for Class ID Field

Pad Bit Count use (pad bit count = item packing field size)
Information Class ("M”"ORA plus Major / Minor Version)

Packet Class (MORA 3 Packet Types)

MORA

Modular Open RF Archit

APPROVED FOR PUBLIC RELEASE
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MORA DEFINITIONS TO V49.2

» Defines Discrete IO 32 Bit Field (undefined field)
=  RF Modes (Transmit / Receive / Blank)
= Triggers
= Test Source (Delivery Method and Waveform)
=  Coherency Modes
= Reference Source
= Gain Control Mode

Z DEVCOM

32-bits
16-bits 16-bits
8-hits 8-hits 8-bits 8-hits

31 [so]oof2s]or]o6]2s]aa]2s]2a]2n]o0]ao] 18 J17] 16 Jis[aafaa]r2]aafao] o7 ]6]s5]als]2]a]o

DFIB1 GC REF CO TEST SOURCE TG RF
R

RITITIS el ec Reserved 1|2 |1| 2 |3|L|P| wAvEFORM | DM |1|2[T|R
FIG|S|O F

MORA

Modular Open RF Architect

APPROVED FOR PUBLIC RELEASE
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MORA DEFINITIONS TO V49.2

= Defines Discrete IO 64 Bit Field (undefined field)
= Filter Bank #1 / #2 | #3 Selection
= Switch Group / State

MORA

32-hits
16-bits 16-bits
8-bits 8-bits 8-bits 8-bits

31 |a0|20f28] 27 | 26 | 25 [24 |23 | 22 | 21 | 20 [ 10| 18 [ 17 |26 [15 24| 23 |22] s [0 o] [ 7]6[s5]a]s]2][2]0
DFIB2 Reserved 1 FILTER 3 FILTER 2 FILTER 1

F1 |F2|Fs | L 1 1 | L1 | |
DFIB3 [ SWITCH CONTROL/STATUS
swl r | ; Reserved 2 | | IGROUP ID | | STATE ID L]

Modular Open RF Architecture

RF Source Selection Application

MORA RCD Device

o
I\f/ll = Analog Signal Port (1 = signal port numbear)

Signal Ports =1, 2, 3. 4 and 5
Saes =12 3,4

Slate 1 Conneclions =110 5
State ¥ Conneclions = 210 5
State 3 Connechons = 310 5
State 4 Connections = 410 5

SWITCH GROUF 2
Signal Ports = 1, 2, 3, 4and &
Sates=1,2, 3, 4
State 1 Connecions = 180 6
Slate 2 Conneclions = 20 6
Slate 3 Conneclions = 2o 6
State 4 Connections = 4 to §

Sgnal Ports = 1,2 3, dand 7
Slaes =12 3 4

Slate 1 Conneclions =110 7
Siate 2 Connechons =210 7
Siate 3 Connechons = 310 7

Siate 4 Connechons =4 1o 1

SWITCH GROUP 4
Signal Ports =1, 2 3, 4 and &
States =1, 2,3, 4
State 1 Canneclions
State 2 Conneclions
Stale 3 Conneclions
State 4 Connections

=1ta 8
=2t B
=3B
4o B

» MORA Mapping of Switch Groups and States Example

APPROVED FOR PUBLIC RELEASE
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MORA Implementation Additions to
VITA 49.2 Standard
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bad D MORA ADDITIONS TO V49.2

= Added “Test Source ON” markers

Table 63 Trailer Enable and Indicator Bits

Trailer Field it | Indicator B .
" ral e r I e E;::'ilt?o?:t Ing::;? :’: it Indicator Name
3 19 Calibrated Time Indicator
30 18 Valid Data Indicator
29 17 Reference Lock Indicator
28 16 AGC/MGC Indicator
27 15 Detected Signal Indicator
26 14 Spectral Inversion Indicator
25 13 Over-range Indicator
24 12 Sample Loss Indicator
2322 11,10 Sample Frame Indicators, User-Defined
21 9 User-Defined Indicator
‘ 20 8 Test Source On Indicator

Z DEVCOM

Table 46 State/Event Indicator Field Enable and Indicator Bits

= State an d Event Fie I d e [ et e Indicator Name Period of Validity
Position Position

31 19 Calibrated Time Indicator Persistent
30 18 Valid Data Indicator Persistent
29 17 Reference Lock Indicator Persistent
28 16 AGC/MGC Indicator Persistent
27 15 Detected Signal Indicator Persistent
26 14 Spectral Inversion Indicator Persistent
25 13 Over-range Indicator Single Data Packet
24 12 Sample Loss Indicator Single Data Packet
[23, 22, 21] [11,10, 9] Reserved N/A

‘ 20 8 Test Source On Indicator Persistent
[7...0] [7...0] Reserved N/A

MORA

APPROVED FOR PUBLIC RELEASE
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| MORA ADDITIONS TOV49.2  [GEveom

= Context packet generation rules:

=  Added MORA rule based on a modified version of rule 7.1.5-1 from

V49.0

“With the exception of the Over-Range Count Field (CIF 0/Bit 22), all MORA context fields
shall be interpreted to be persistent. That is, the metadata contained in a Context field
shall be understood to be persistent between Context updates. Therefore, a new context
packet shall be sent when fields previously reported have experienced a value change
beyond the device’s measurement error or repeatability tolerances. Regulations to this
effect that appeared in V49.0 (Rule 7.1.5-1) have been omitted in V49.2 with only the
spirit contained within normative text in Section 7.1.4. For MORA, the V49.0 rule shall
apply and is shown below with strikethrough edits for V49.2 consistency.”

“V49.0 Rule 7.1.5-1: When the Context Packet Stream includes a ‘Persistent’ Context
field, the emitter shall emit arH= Context Packet when the underlying metadata changes.
The emitter may emit that Context field more often if desired.”

= MORA requires periodic (at least once a second) full context packets
be generated to support non-controlling users who subscribe to a
multicast group when the session is already in progress.

MORA

Modular Open RF Architecture
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/N MORA TRAINING SYLLABUS  [GEveom

Session One: Introduction to MORA (DIST A): (2 Hours)

" Part 1: Introduction to MORA (Motivation, Objectives, Foundation, Core Features, History/Future)
" Part 2: MORA Formal Definitions (Devices, Resources, Ports)

" Part 3: MORA Client Control Structure (Device Level, Processing Resource and Signal Resource)

Session Two: Signal Resource Overview (DIST A): (2 Hours)

" Part 4: Signal Resource Component Types (Key Interactions)

" Part 5: MORA Signal Resource Profile (MSRP) (Electronic RF Datasheet)

. Part 6: Summary for the MORA Implementation of VITA 49.2 (limitations, clarifications, additions)

Session Three: Signal Resource Interactions and Networks (DIST A): (4 Hours)
. Part 7: VDB Management Interactions (MORA Device, MORA Signal Resource Manager)

. Part 8: ML2B RF Layer Data, Context and Command Interactions (MDM Type 1)

" Part 9: Operations interactions (MDM Types 2-7)

. Part 10: Network Environments (VDB and ML2B)

Session Four: (DIST C): (2 Hours)
= Part11: (DIST C)
=  Part12: (DIST C)
= Part13: (DIST C)

Session Five: (DIST C): (2 Hours)

. Part 14: MORA Processing Resources (DIST A)
=  Part 15: (DIST C)

=  Part 16: (DIST C)

MOR

Modular Open RF Architecture

APPROVED FOR PUBLIC RELEASE 58



APPROVED FOR PUBLIC RELEASE

Wrap-Up Discussions

APPROVED FOR PUBLIC RELEASE
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