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Scope
This document defines, and provides guidance for, the Mission Concept Registration Data Package.  

This document is the defining document referred to in the Cube Quest Challenge Operations and Rules Rule 3, which states, 

“Rule 3:  Competitor Teams shall submit to NASA a Mission Concept
Registration Data Package within 60 calendar days after their
registration (and 30 calendar days before they may participate in
any of the GTs). The Mission Concept Registration Data Package
is defined in a separate document (available on the Cube Quest
Challenge website). It includes at least the following content:
• Concept of Operations
• Conceptual Mission Design
• Conceptual method for CubeSat disposal
• Satellite Communications Concept”

The Mission Concept Registration Data Package required by Rule 3 is different from, and should not be confused with, the separate Team Registration Data Package, defined in Section 5.3, of the Cube Quest Challenge Operations and Rules.

The Mission Concept Registration Data Package is a required submittal before a team can participate in any Ground Tournament. See Section 3, Required Submission Dates and Updating and Revising the Team Mission Concept Registration Data Package, below in this document.

Mission Concept Registration Data Package contents are not limited to the materials listed and defined in this document.  In addition to the content required in Rule 3 and defined here, the team may include supplemental information at their discretion.

A team’s Ground Tournament score is based partly on the information in their Mission Concept Registration Data Package.  For a complete list and description of all the materials used as basis for Ground Tournament judging, refer to Ground Tournament Submittal Requirements and Standardized Judging Criteria on the http://www.nasa.gov/cubequest/reference web page.
Required Contents of the Mission Concept Registration Data Package 
Concept of Operations (aka “ConOps”)
The team Mission Concept Registration Data Package shall include the team Concept of Operations (ConOps).  For purposes of Cube Quest Challenge, the team Concept of Operations (ConOps) can be defined this way:

Concept of Operations (ConOps): describes the overall high-level concept of how the team and their CubeSat, the deployment mechanism and deployment strategy, navigation concept, communications concept, and ground systems [ground station(s), operations, command and control, etc.] will be used to accomplish the team’s objectives and Cube Quest Challenge objectives (i.e., win Prizes as defined in Rules).  The ConOps is usually presented in a time-sequenced manner. It describes the system from an operational perspective and helps facilitate an understanding of the system goals. It stimulates the development of the requirements and architecture of the CubeSat and supporting systems. It serves as the basis for subsequent definition documents and provides the foundation for the long-range operational planning activities.

The Concept of Operations shall include at least:
· Description of the major phases; operation timelines (including DSN scheduling or private ground station scheduling, for example)
· Operational scenarios
· End-to-end communications strategy and data architecture
· Command and control approach
· Operational facilities
· Critical events (such as deployment/activation, lunar orbit insertion, orbit station keeping maneuvers, trajectory correction maneuvers, disposal maneuvers)
ConOps Guidance
For helpful guidance (but not any requirements), a discussion of how a Concept of Operations is used in typical NASA missions can be found in the NASA Systems Engineering Processes and Requirements document, NPR 7123.1B,  http://nodis3.gsfc.nasa.gov/displayDir.cfm?t=NPR&c=7123&s=1B

A good explanation for developing a ConOps can be found in the NASA Systems Engineering Handbook, NASA/SP-2007-6105,
http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20080008301.pdf
in section 4.1.2.1.

Also, refer to ANSI/AIAA G-043-1992, Guide for the Preparation of Operational Concept Documents http://aiaa.kavi.com/public/pub_rev/G-043-201X_for_PR_July_2011.pdf

As guidance, the operational scenarios should describe the dynamic view of the system’s operations and include how the system is perceived to function throughout the various modes and mode transitions, including interactions with external interfaces.  External interfaces might include such things as:  the SLS (or other launch service provider) dispenser, ground stations, other ground support equipment, and even the deep space environment itself.

Consider including a “Mission Time Line” (timing and sequence of events); a detailed critical event state diagram; CubeSat operating states/phases diagram; illustration of the End-to-End Operational Architecture (diagram showing all the actors and lines of action and exchanges of data, including ground station RF, command and control, navigation functions, operations activities and human operators); or a trajectory analysis and Δv maneuver diagram; as useful and important ways to document the team’s ConOps.
Conceptual Mission Design
The Mission Concept Registration Data Package shall include the team Conceptual Mission Design.  

The Conceptual Mission Design shall include at least the following elements:
· List of Deep Space and Lunar Derby Prizes that the team plans to win. The team shall select from the lists given in Cube Quest Challenge Operations and Rules document Rule 23, Deep Space Derby Prizes, and Rule 25, Lunar Derby Prizes.
· Planned CubeSat orbit/trajectory design.  The Conceptual Mission Design shall include description of orbit and trajectory; orbit insertion, maintenance, and disposal maneuvers; and any supporting models and analyses (e.g. STK or GMAT or equivalent models, Δv budget). 
· Planned CubeSat durability and reliability approach.  The Conceptual Mission Design shall include description of how the CubeSat design, fabrication and testing plans support a lifespan necessary for achieving the team’s objectives and the Cube Quest Challenge objectives (i.e., win Prizes as defined in Rules).
· CubeSat architecture description.  The Conceptual Mission Design shall include description of at least the following CubeSat elements.  Include drawings, diagrams and parts specifications if helpful: 
· list of articulated/deployable parts
· propulsion subsystem (if any planned)
· type of propellant (if any)
· communications subsystem
· [bookmark: _GoBack]transmitter (power, operating frequency)
· antenna type (gain and directionality)
· power management subsystem
· power (capacity, control)
· battery (type, size, charge control)
· solar array description (area and type)
· attitude determination and control subsystem
· command and data handling subsystem
· thermal management subsystem
· list of other major subsystems and mission-critical architectural features
· Ground systems architecture description.  The Conceptual Mission Design shall include a brief description of the team’s ground stations, ground antennas, data recording systems, and of the operators of the ground systems.
· Hazards List.  The Conceptual Mission Design shall include a list of potentially hazardous elements, materials, subsystems, procedures, and operations.  For guidance, refer to SLS-RQMT-216 SLS EM-1 Safety Requirements for Secondary Payload Hardware. 
Conceptual Method for CubeSat Disposal
Mission Concept Registration Data Package shall include the Conceptual Method for CubeSat disposal.

The Conceptual Method for CubeSat Disposal shall include a short conceptual description your End-of-Mission plans.  For guidance on an End-of Mission plan refer to NPR 8020.12 Planetary Protection Provisions for Robotic Extraterrestrial Missions, and to NASA STD 8719.14 NASA Technical Standard, Process for Limiting Orbital Debris.
Satellite Communications Concept
The Mission Concept Registration Data Package shall include the team's Satellite Communication Concept. (In previous revisions of the Rules document, this material was called the "Preliminary Frequency Allocation Package").  

The Satellite Communications Concept shall include, as a minimum, the following information:
1)  Planned frequency band(s) for satellite command and control, navigation, and high-speed telemetry
2)  Planned date(s) for filing for FCC ELA or STA license(s) (needed before transmitter operations)
3)  Planned number and location(s) of ground stations
4)  Name of owner/operator of planned ground station(s)
5)  Planned transmitter power, modulation method, and coding (if known at this time)
6)  Planned operational scenarios (overview and summary of command and control concepts, number of transmissions per day/week, etc)

Before ground station transmissions testing and before satellite transmitter testing, teams shall submit a copy of the FCC ELA or STA license application filing.
Required Submission Dates and Updating and Revising the Team Mission Concept Registration Data Package
Required Submission Dates
Per Cube Quest Challenge Operations and Rules, Rule 3, teams shall submit their Mission Concept Registration Data Package within 60 days after team registration, and at least 30 days before a team can participate in any Ground Tournament.
Updating and Revising
Each team shall revise their Mission Concept Registration Data Package before every Ground Tournament in which they participate, up to 30 days before the Ground Tournament (to be eligible to compete in that Ground Tournament).  No submittals will be accepted later than 30 days before a Ground Tournament (for use in that Ground Tournament).
Submission Address
Teams shall Email their Mission Concept Registration Data Package to ARC-CubeQuestChallenge@mail.nasa.gov




