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A
1 [bookmark: _Toc235233025][bookmark: _Toc235233530][bookmark: _Toc260301951][bookmark: _Toc295984598][bookmark: _Toc268606621][bookmark: _Toc187756537][bookmark: _Toc322337556][bookmark: _Toc322337609][bookmark: _Toc358888845][bookmark: _Toc366662765][bookmark: _Toc260301963][bookmark: _Toc295984609][bookmark: _Toc295984610][bookmark: _Toc300649459][bookmark: _Toc300649460][bookmark: _Toc268606632][bookmark: _Toc268606633][bookmark: _Toc233700215]Introduction
This document provides guidance for completing the Service Analysis & Strategic Planning (SASP) and Concept & Requirements Definition (CRD) phases of the FAA Acquisition Management System (AMS).
AMS is a mature, clearly defined process that increases the quality, reduces the time, manages the risk, and minimizes the cost of delivering safe and secure services to the aviation community and flying public. The first steps of AMS are to develop products for SASP and CRD. The sequential AMS phases and decision points are shown in Figure 1. 
[image: Description: AMSLogo_md-2013]
[bookmark: _Toc361742866]Figure 1: AMS Lifecycle Management Process
The mission environment of the FAA is continuously monitored for (1) changes and trends influencing demand for services, (2) the agency’s capacity to provide services, and (3) technological opportunities offering the potential for improving safety, lowering costs, or improving efficiency and effectiveness.  This forward-looking activity is referred to as Service Analysis and Strategic Planning.  
SASP is the evaluation of how well FAA legacy assets satisfy existing needs and emerging demands for new services. Program offices and lines of business use this phase to identify and prioritize service-level shortfalls and opportunities, which are then linked to strategic goals along with the appropriate enterprise architecture roadmap. Additionally, SASP enables the NextGen organization, with input from all FAA lines of business and staff offices, to manage a single point of entry for inclusion of new ideas, concepts, or operational capabilities into the NAS Concept of Operations (ConOps). These may become Operational Sustainments (OSs), which arise from shortfalls with existing or legacy systems, programs, or operations; Operational Improvements (OIs) that represent new and better ways to manage air traffic and other FAA services; or Operational Capabilities that group OIs and their enabling OSs to achieve a desired operational outcome and benefit. This foundation enables OIs and OSs to be collectively evaluated within an enterprise context, with heavy involvement from all participants in the process. 
The output of Service Analysis & Strategic Planning provides the foundation, structure, and content for the products created in the Concept & Requirements Definition phase of AMS. The CRD phase is a multi-step process that helps service organizations (e.g., service teams and program offices, etc.) perform and document the required analyses needed for an FAA Investment Analysis Readiness Decision (IARD). CRD products ensure a shortfall or service gap is adequately defined, functional requirements are identified, and different viable alternative solutions are described. 
The primary sources of support and coordination for initiatives going through SASP and CRD phases of AMS are as follows:
· The NAS Lifecycle Integration Office (ANG-D) – CRD Services Branch (ANG-D23) provides guidance, oversight, and coordination for NAS initiatives. 
· The Office of Information & Technology, Strategy & Performance Service, EA Division   (ASP-200) provides guidance, oversight, and coordination for non-NAS initiatives.
Both offices work closely together and may delegate responsibility to the other. 
2 [bookmark: _Toc358888847][bookmark: _Toc366662766][bookmark: _Toc233700207][bookmark: _Toc235233032][bookmark: _Toc235233536]
Process for Completing Service Analysis & Strategic Planning
Figure 2 shows the primary elements of Service Analysis & Strategic Planning that all initiatives must complete. This is the recurring analysis from which service organizations determine and prioritize service shortfalls and opportunities over time.  The results of this analysis are used to propose modifications to agency strategic planning documents. 

[image: ]
[bookmark: _Toc361742867]Figure 2: Service Analysis & Strategic Planning, Part 1
As shown in Figure 3 below, NAS initiatives must also complete a sequence of activities referred to as the NAS ConOps Change Development and Decomposition process.
[image: ]
[bookmark: _Toc361742868]Figure 3: Service Analysis & Strategic Planning, Part 2

Four primary functions are performed during NAS ConOps Change Development and Decomposition:  (1) determination of whether a NAS service shortfall or new idea should be included in the NAS ConOps, (2) establishment of a new Operational Capability (OC) if needed, (3) decomposition of operational capabilities into Operational Improvements (OIs) or Operational Sustainments (OSs) if needed, and (4) decomposition of OIs into operational requirements and investment increments. It should be noted that operational requirements and investment increments for operational sustainments undergo validation.
Below is a review of the key components of Service Analysis & Strategic Planning in more detail. 	
2.1 [bookmark: _Toc359868963][bookmark: _Toc359919853][bookmark: _Toc360099064][bookmark: _Toc361048791][bookmark: _Toc361058673][bookmark: _Toc361129550][bookmark: _Toc361129592][bookmark: _Toc361146656][bookmark: _Toc361146711][bookmark: _Toc361146869][bookmark: _Toc361742826][bookmark: _Toc361742977][bookmark: _Toc358888848][bookmark: _Toc366662767]Gather and Analyze Information on Service Environment
At this point in the process, the service organizations consider all projects/initiatives that are necessary and sufficient to deliver targeted business outcomes (i.e., Agency strategic goals).  A service-level approach is not totally consumed by things happening in the technical project-oriented world. It must also identify all operational, business, technology, organizational, process, and people issues that might affect those targeted outcomes.
The needs identified in the FAA operational environment usually represent service shortfalls associated with Agency goals and objectives. There are various sources of data to support shortfall findings based on identified operational issues and trends in maintainability, supportability, reliability, availability, and capacity (e.g., software, etc.). 
As environmental and operational data is evaluated by lines of business, the service capability that can be provided by existing and programmed assets is compared against projected demand to determine service shortfalls.  
In addition, it will be necessary to obtain information on new technologies and methodologies that might change the way services are provided in the future. These new NAS technologies, ideas, or concepts are vetted through the NAS ConOps Change Development and Decomposition process presented in section 2.4. 
2.2 [bookmark: _Toc358888849][bookmark: _Toc366662768]Prepare Preliminary Shortfall Analysis Report 
Shortfall analysis includes a description of the problem, its nature, urgency, and impact. It is the basis for the Final Shortfall Analysis Report during CRD, when measures and ways to quantify needed improvements are added. The results of this preliminary shortfall analysis will be documented in a preliminary shortfall analysis report. The key sections of the report template to consider during Service Analysis & Strategic Planning are described below:
2.2.1 [bookmark: _Toc358888850][bookmark: _Toc366662769]Problem/Shortfall Statement
Clearly state the problem that needs to be addressed or resolved. Provide a brief functional description of the new or updated capability that is required to meet FAA strategic objectives. Identify Agency strategic goals and objectives supported by this initiative, then describe how it supports them.
2.2.2 [bookmark: _Toc358888851][bookmark: _Toc366662770]Impact & Dependencies 
· Identify other programs affected by this initiative and whether this initiative is affected by or dependent on other program(s). 
· State whether or not the shortfall under consideration is being addressed, in whole or in part, by other FAA initiatives. 
· Identify planned future initiatives that may replace the legacy capability in whole or in part.  
2.2.3 Participating Organizations
List the individuals and their organizations that are part of the shortfall analysis team and describe their roles.
2.2.4 Assumptions
A critical step in shortfall analysis is explicitly articulating all assumptions.  The assumptions section lists and fully defines all specific statements that are used as a basis to create the shortfall analysis.  Assumptions represent a set of judgments about past, present and/or future conditions postulated as true in the absence of absolute proof.  The following is a list of categories of assumptions that are used in most shortfall analyses: concept of operations/use, functions, capabilities, schedule, cost limitations, high-level time phasing, analysis period, economic service life
Assumptions are neither optimistic nor pessimistic; rather they are realistic extrapolations of existing knowledge and data. Each assumption includes detailed explanations and/or justifications for its basis including data, sources, and methodology. Cite references and/or source materials used to create the assumptions.  Include only those assumptions that are relevant to the offered shortfall and its analysis.
These assumptions should be evaluated later during Investment Analysis risk assessment.  
2.2.5 Current Systems Capability (Legacy Case)
Describe the shortfall from the perspective of the legacy system's operational capability. The Legacy Case includes assets, systems, facilities, people, and processes relevant to the initiative. It may also include funded assets awaiting future delivery. The Legacy Case does not include investments beyond what is already in a program’s baseline. 
Investment initiatives seeking funding answer the question “Why must we do this now?” by addressing the risks of maintaining the current capability and the operational impact of delaying the investment 5 or 10 years.
The Legacy Case provides a common, consistent basis against which comparisons can be made to measure performance improvements resulting from the investment. Guidelines for defining the legacy case can be found in the Investment Analysis Process Guidance located at: www.ipa.faa.gov  
2.2.6 Future Capabilities
Describe, in detail, the required future functional and operational capabilities and explain the advantages that system improvements will have on end users.  Identify the source of the required capabilities. This section simply states the required future capabilities, not how to achieve them.
2.2.7 Describe the Shortfall
The intent in preliminary shortfall analysis is to identify the change or anticipated improvement qualitatively in specific user performance. Articulate the gap between the current state and future needs.  Compare service capabilities that can be provided by existing and programmed assets with projected demand for services to determine if a shortfall exists.  Describe any anticipated analytical challenges that will be helpful later in Investment Analysis.  
Capability shortfalls can be categorized by the nature of desired improvements. These improvements are driven by the enhanced functionalities that the initiative will provide.  The extent of improvement represents the advantages of the new program or investment.  Shortfall categories provide an easily understood framework for articulating the problem.
	PRODUCT: Preliminary Shortfall Analysis Report

Support Organizations
NAS: ANG-B1, ANG-B2, ANG-B3, ANG-C4, ANG-D23, AFI, AJW-13, AJI-2210, AJI-2300, AJV-7  
Non-NAS: ASP-200, AFI ASP-200

Document Approval
NAS: Director, Service Organization; Director, Operational Concepts, Validation, Requirements for ATO-related programs, and Director,  NAS Lifecycle Integration Office 
Non-NAS: Director, Service Organization and Director, Office of Information & Technology, Strategy & Performance  Service (ASP-1) 

Supporting Tools and Guidance
Guidelines and Template for Conducting Shortfall Analysis 
Guidelines for Defining and Applying the Legacy Case



2.3 [bookmark: _Toc366662774]Determine Shortfall Impact to NAS
Service needs and shortfalls must be assessed to determine which component of the FAA Enterprise Architecture (EA) is supported.   This assessment is conducted by the FAA Enterprise Architecture Board (FEAB) subordinate boards. For example, the Technical Review Board (TRB) will review NAS initiatives while the Architecture Review Board (ARB) will review non-NAS initiatives.
· The NAS EA contains the integrated technical decisions, synchronized investments, and the interdependencies across the policies, operations, systems, and technologies needed for air traffic services.
· The Non-NAS EA is comprised of the systems, applications, investments and information technology operational changes that support FAA business administration and planning, including regulatory, administrative, strategic, and financial perspectives.  It also includes NAS mission support requirements.
ALL NAS initiatives must proceed through section 2.4. Non-NAS initiative should skip to section 2.5.

2.4 [bookmark: _Toc358888856][bookmark: _Toc366662775]NAS ConOps Change Development and Decomposition (NAS ONLY)
All new NAS initiatives must flow through this process activity, which ensures that NAS-related initiatives, ideas, and concepts are aligned with agency goals as documented in the NAS ConOps. The NAS ConOps describes the vision for NAS modernization and serves as a principal input to identify and develop operational and performance requirements for supporting systems and services. Concept ideas are generated from multiple sources internal and external to the FAA, such as FAA research partners and the aviation industry. A standard process for organizing and vetting concepts is necessary to avoid duplication and to ensure only the best new approaches are pursued. The process also encourages communication, enterprise-wide participation, and coordination across all FAA lines of business 
This coordinating role is fulfilled by the Concept Steering Group (CSG). Standard Operating Procedures (including membership) for the CSG .   The CSG, by way of the Concept Steering Work Group (CSWG), assesses proposed concepts for operational validity and for inclusion within the NAS ConOps.  
New shortfalls or concepts that are already within the scope of the NAS ConOps move to decomposition into operational requirements (section 2.4.6 – Decompose NAS OIs and OSs to operational Requirements) after determining whether they should be incorporated into a new or existing operational capability. The service organization with the shortfall must coordinate with the Advanced Operational Concept Division (ANG-C4) to confirm whether the concept is covered in the NAS ConOps and with the Safety and Information Security Division (ANG-B3) to confirm that there are no adverse safety implications. Information regarding the process for establishing safety issues is discussed in section 2.4.1.
Most initiatives that are reflected within the NAS ConOps will already be included on an FAA EA Roadmap – inclusion must be validated by either the TRB or ARB. If your shortfall or service need is not in an EA Roadmap, you must develop an EA change notice and get it approved by the FEAB before proceeding to CRD. 
New shortfalls or ideas not reflected in the scope of the NAS ConOps proceed to section 2.4.1 and undergo development and validation activities as necessary.
2.4.1 [bookmark: _Toc358888857][bookmark: _Toc366662776]Develop & Validate NAS ConOps Changes through CMTD
As noted above, proposed concepts are assessed by the CSWG within the context of the NAS ConOps and associated initiatives. The service organization or concept sponsor completes and submits a Concept Assessment Request containing an overview of the proposed concept and the activities required for maturation to the CSWG chair. In addition, any potential changes to the NAS that are anticipated along with documentation that supports the development of the concept (e.g., operational requirements, test reports, benefits, and safety analyses, etc.) are also submitted. 
The CSWG chair compiles the information for assessment by the work group and works with the service organization or concept sponsor to obtain any additional information needed to determine operational validity and technical feasibility of the proposed concept. 
The operational validity of the proposed concept is determined by whether the concept fits within the vision of the NAS ConOps. The Concept Maturity and Technology Development (CMTD) process is used to assess the technical, operational, strategic, and economic feasibility of the concept. Detailed CMTD Guidelines are available on the  FAST website. Assessment and validation activity will include a safety assessment to determine potential safety issues that may result from the proposed concept.
The safety assessment will provide a new concept or program with as much information as possible on the potential hazards that may be faced as well as identify any potential hazards or operational concerns that would prevent its development and lead to wasted resources.
This assessment will be conducted by a safety collaboration group composed of safety stakeholders representing organizations such as: NextGen, ATO Safety and Technical Training, Aviation Safety, Program Management Organization, FAA Airports, Commercial Space Transportation, and various service units.  
This integrated safety assessment (ISA) will be triggered by a new concept entering AMS, a request from a program requiring an ISA, or update of any number of activities including but not limited to:
· NAS ConOps changes
· NAS Operational Requirements Document changes
· NAS-Requirements Document changes
· NAS EA changes (NAS SV-1, SV-4, OV-6)
· NSIP changes
· Operational Capability Integration Plan changes
The key question in this assessment is: How does this idea/change impact the safety of the NAS? The ISA team will assess the concept across vertical, horizontal, and temporal planes. The vertical plane is hierarchical, providing connections from specific projects up to the NAS-level system of systems. The horizontal plane spans organizations, programs, and systems. Finally the temporal plane attempts to eliminate safety gaps across program and system implementation timelines. In addition to identifying safety issues, the ISA team will also identify potential interaction hazards, human performance  hazards, and provide a picture of safety issues that can then be used to influence change through the program-level safety assessments. The assessment may also provide feedback to higher-level planning documents (i.e., the NSIP). As the ISA matures through the Service Analysis & Strategic Planning phase, the team may outline the scope of the concept/program to ensure no safety gaps (unmanaged risks) are left by the development of the concept. 
An Assessment Report is prepared to document the vetting process. 
If the CSWG believes the concept warrants inclusion into the NAS ConOps, a NAS ConOps change notice must also be prepared and presented to CSG. If the CSG endorses the concept, it is presented to the NextGen Management Board (NMB) for ratification before inclusion into the NAS ConOps. Endorsement by the CSG is confirmation that a concept is deemed operationally valid and sufficiently mature to be considered for inclusion into the NAS ConOps; only the NMB may approve concepts for inclusion into the NAS ConOps.

	PRODUCTS: Concept Assessment Request; Concept Assessment Report; NAS ConOps Change Notice; Safety Assessment

Supporting organization
NAS: ANG-B1, ANG-B2, ANG-B3, ANG-C4, ANG-D2, AJW-13, AJI-2210, AJI-2300, AJV-7
NON-NAS: N/A

Approval authorities:
NAS: CSG endorses; NMB approves
Non-NAS: N/A

Supporting Tools and Guidance:
Concept Maturity and Technology Development (CMTD) Guidelines
Concept Assessment Request Template
Concept Steering Group SOP



2.4.2 [bookmark: _Toc358888858][bookmark: _Toc366662777]Document NAS ConOps Changes as OI and OS
NAS ConOps proposed changes identified during this activity are mapped against existing OIs, OSs, or OCs. New OIs, OSs, or OCs will be created if existing ones do not align with the approved NAS ConOps. 
During this step, a determination of the need for a new operational capability must be made.  The NAS Systems Engineering Services (ANG-B), the Advanced Concepts & Technology Development (ANG-C), and the NAS Lifecycle Integration (ANG-D) offices along with the Operational Concepts, Validation, Requirements organization (AJV-7) (ATO-related ) and offices as necessary  will determine if a new operational capability may be warranted based on the complexity of the concept (cross organizational and/or involvement of multiple investment increments or systems). An operational capability business case is developed and presented to the NMB along with the recommendation to create a new OC. 
2.4.3 [bookmark: _Toc366662778]Develop Operational Capability Business Case
The ATO Program Management Office works with the service organization, NextGen Advanced Concepts and Technology Development, and Investment Planning & Analysis (IP&A) organizations to develop a business case for the proposed operational capability. The team must derive rough cost estimates for the work required to develop and deploy the investment increments necessary to achieve the operational capability and a rough estimate of benefits that will accrue to the FAA and aviation community when the operational capability is fully deployed. A preliminary assessment of risk, priority, affordability, and political sensitivity complete the operational capability business case. 
The NMB will consider the merits of establishing an OC based on the operational capability business case, contribution to agency strategic goals, and affordability. Depending upon the complexity of the proposed new capability, the NMB may require the creation of a capture team to manage the OC if approved.
The security and safety of the NAS are key risks that merit further discussion. 
2.4.3.1 [bookmark: _Toc366662779]Security and Safety Assessment
Within the NAS ConOps Change Development and Decomposition Process, an initial assessment of security and safety must be performed to identify and characterize any hazards associated with the proposed operational capability going through AMS. 
Security: The proposed concepts should be evaluated against the following criteria:
a) Will the new capability create a condition where data will be shared between NAS and non-NAS entities, or between NAS and outside entities?
b) Will the new capability in any way handle or store privacy data; that is names, addresses, social security numbers or any other form or personally identifiable information?
If either of these conditions is met, then a cross organizational security team should be organized to ensure that the concept is fully analyzed for compliance with relevant agency orders at all stages of development.
Safety: During this stage, the ISA initiated during CMTD may require updates as the OC is developed. One of the primary purposes of the safety assessment is to identify any safety hazards resulting from interactions of portfolio components and their effect on that portfolio. 
An ISA team should be convened to assess higher level abstractions of the idea under development such as its OI, OS, or OC.  Depending on available information, this ISA will use data sources such as the NAS ConOps, Enterprise Architecture (EA), NextGen Segment Implementation Plan (NSIP), roadmaps, human performance hazard assessments, case studies, capability and concept level safety assessments, system-wide and capability-specific risk modeling efforts, prototypes, and flight trial data as inputs to the safety assessment. 
	PRODUCTS: New OC;  OC Business Case; Integrated Safety Assessment

Support Organizations
NAS: ANG-B3, ANG-C4, ANG-D,  , AJI-31, AJW-13, AJI-2210, AJI-2300, AJV-7
 Non-NAS : Not Applicable 

Document Approval
NAS: ANG-5, AFI-1
Non-NAS: N/A

Approval Authority:
NAS: NMB approves; JRC reviews

Supporting Tools and Guidance
SMS Manual
SRMGSA
Safety & Information Security Services Division Website
ATO, AVS, and ANG Integrated Safety Tools (e.g. ISAM, STAMP, ASIAS)
ATO Safety and Technical Training website has additional tools


2.4.4 [bookmark: _Toc366662780]Establish Capture Team
The NMB decides whether to establish a capture team to coordinate the development, integration, and deployment of investment increments necessary to achieve an operational capability. Capture teams are composed of cross-agency empowered representatives from each organization touched by the operational capability. These members represent the organizations that may be responsible for development and deployment of an investment increment or are impacted by the capability in some other way. The use of such a team will ensure all key players are at the table to make high-quality decisions together. This avoids hand-offs that potentially result in miscommunication and re-work.  

Once formed, the capture team monitors development, integration, and deployment of all increments of the operational capability. At this stage, the team assists with the SASP activities and develops an Operational Capability Integration Plan.
2.4.5 [bookmark: _Toc366662781][bookmark: _Toc358888859]Develop Operational Capability Integration Plan (New capabilities with capture teams only)
The capture team works with the portfolio manager to develop a draft Operational Capability Integration Plan (OCIP) that specifies responsibilities and agreements among all team members and organizations. The OCIP identifies the investment increments that must be developed and deployed and integrated with each other, as well as the performance goals and measures and operational benefits that will accrue from implementation of the operational capability. The priority and time-phasing of each investment increment established in the EA and documented in the OCIP determines the order for increments entering CRD. 
	PRODUCT:  Operational Capability Integration Plan

Support Organizations
NAS: ANG-B1, ANG-B2, ANG-B3, ANG-C4, ANG-D23, AFI, AJI-31, AJW-13,  AJI-2210, AJI-2300, AJV-7 
Non-NAS : Not Applicable

Document Approval
NAS: NMB
Non-NAS: N/A

Supporting Tools and Guidance
Service and Infrastructure Roadmaps
Capital Investment Plan


2.4.6 [bookmark: _Toc366662782]Decompose NAS OIs and OSs to Operational Requirements (New Concepts Only)
The capture team (new OC) or Service Organization works with Advanced Concepts and Technology Development (ANG-C4) to decompose new operational improvements and sustainments resulting from NAS ConOps changes into NAS operational requirements. These requirements are recorded in the NAS Operational Requirements Document.
	PRODUCTS:  NAS Operational Requirements, NAS Operational Requirements Document (NAS ORD)

Support Organizations
NAS: ANG-C, ANG-D, AJV-7, LOBs, Service Organizations 

Approval
NAS:  ANG-C, AJV-7
Non-NAS: N/A

Supporting Tools and Guidance
NAS ConOps


2.4.7 [bookmark: _Toc361058689][bookmark: _Toc358888860][bookmark: _Toc366662783]Decompose Operational Requirements to Functional and Performance Requirements and Investment Increments
The capture team or the service organization works with ANG-C4 to decompose NAS operational requirements to NAS functional and performance requirements. These requirements are specified with sufficient detail for allocation to investment increments that will be undertaken to achieve the operational improvements and sustainments in the NAS ConOps. After functional and performance requirements and investment increments are defined, the capture team will work with the portfolio manager to update the OCIP accordingly.
Each investment increment enters concept and requirements definition at the appropriate time as determined by their time-phasing in the FAA EA roadmaps.
	PRODUCTS:  Functional and Performance Requirements and investment Increments, NAS Requirements Document (NAS RD)

Support Organizations
NAS: ANG-B1, ANG-B2, ANG-B3, ANG-C4, ANG-D23, Operating Org, Service organiation, AFI, AJW-13,  AJI-2210, AJI-2300, AJV-7
Non-NAS: N/A

Document Approval
NAS: AJV-7 for ATO-related and ANG-B 
Non-NAS: N/A

Supporting Tools and Guidance



2.5 [bookmark: _Toc358888865][bookmark: _Toc366662784]Assess Priority and Time-Phasing
A new service shortfall or need must have sufficient merit to warrant inclusion in the enterprise architecture when evaluated against other service needs of the agency. The line of business works with the Technical Review Board (NAS) or the Architecture Review Board (non-NAS) and other lines of business to determine how a new service need, technology refresh, or sustainment activity should be planned, time-phased, and integrated within the architecture relative to all other agency service needs and interdependent programs. This activity may require rework of existing shortfalls and improvements already in the architecture. 
2.6 [bookmark: _Toc358888866][bookmark: _Toc366662785]Prepare Architecture Change Notice if necessary
If the initiative is not documented within the approved FAA enterprise architecture, the sponsor must prepare an Architectural Change Notice documenting the proposed amendment and coordinate with the NAS Chief Architect (NAS initiative) or the FAA Chief Architect (for a non-NAS initiative) to determine next steps for approval and entry into the EA. The amendment will be submitted to the FAA Enterprise Architecture Board (FEAB) for concurrence. Approval occurs when the Joint Resource Council (JRC) approves the entire FAA EA annually.
2.7 [bookmark: _Toc329072532][bookmark: _Toc329072604][bookmark: _Toc329073130][bookmark: _Toc329073261][bookmark: _Toc329074192][bookmark: _Toc329072534][bookmark: _Toc329072606][bookmark: _Toc329073132][bookmark: _Toc329073263][bookmark: _Toc329074194][bookmark: _Toc329072535][bookmark: _Toc329072607][bookmark: _Toc329073133][bookmark: _Toc329073264][bookmark: _Toc329074195][bookmark: _Toc329000445][bookmark: _Toc329000508][bookmark: _Toc329072543][bookmark: _Toc329072615][bookmark: _Toc329073141][bookmark: _Toc329073272][bookmark: _Toc329074203][bookmark: _Toc330398308][bookmark: _Toc358888869][bookmark: _Toc366662786][bookmark: _Toc235233038][bookmark: _Toc235233542][bookmark: _Toc260301961][bookmark: _Toc295984607][bookmark: _Toc268606630][bookmark: _Toc316989906][bookmark: _Toc322337565][bookmark: _Toc322337618]Prepare the CRD Plan
The CRD Plan identifies team members, defines expected products, establishes a milestone schedule, and documents agreement among all organizations providing resources for the initiative during CRD. Table 1 below shows how to organize this information. 
The sections of the CRD Plan include:
1. Short description of the proposed initiative, including the architecture roadmap that contains it 
2. Short description of the service need or shortfall being addressed and the enhancement in service capability the effort is expected to produce, with reference to the preliminary shortfall analysis report
3. Interdependencies and time-phasing with other initiatives
4. The organizations that will provide resources for the conduct of CRD and their responsibilities
5. A short description of specialty engineering analyses to be conducted during CRD
6. Schedule for the conduct of CRD
7. Expected CRD outputs and products 
8. Entrance criteria for the IARD decision
9. Resources needed for the work
The CRD team lead is responsible for supporting the service organization in developing the CRD plan. The CRD team lead will recommended requisite team members needed to help develop each CRD deliverable, monitor and participate in document development, and ensure schedules are specified in the approved CRD plan.
Points of Contact and Schedule for each CRD Deliverable
	Deliverable
	Responsible Person 
	Participating  Offices
	
	
	Completion Date

	1. Final Shortfall Analysis Report
	
	
	
	
	

	2. Solution ConOps 
	
	
	
	
	

	3. Functional Analysis 
	
	
	
	
	

	4. Preliminary Requirements
	
	
	
	
	

	5. Safety Assessment 
	
	
	
	
	

	6. Range of Alternatives
	
	
	
	
	

	7.  EA Products 
	
	
	
	
	

	8. Estimated Costs and Monetized Shortfalls 
	
	
	
	
	

	9. Specialty Process(es) 
	
	
	
	
	

	10. Investment Analysis Plan 
	
	
	
	
	

	      (May be multiple)
	
	
	
	
	


[bookmark: _Toc361058718]Table 1: Points of Contact and Completion Schedule for CRD Deliverables

In addition, indicate the roadmap decision milestones associated with the initiative as summarized in Table 2. 

	AMS Decision Milestones
	Target Date*

	CRD Readiness Decision
	

	Investment Analysis Readiness Decision
	

	Initial Investment Decision
	

	Final Investment Decision
	


[bookmark: _Toc361058719]Table 2: Road Map Decision Points
* Target dates are typically expressed in calendar year quarter formats (e.g., March 2013 = 1Q2013).


	PRODUCT: Concept and Requirements Definition Plan

Support Organizations
NAS: ANG-B1, ANG-D23, AJW-13, AJI-2210, AJI-2300, AJV-7, Labor Management Relations
Non-NAS: ASP-200 

Document Approval
NAS: Director, Service Organization with Concurrence of Director, Operational Concepts, Validation and Requirements for ATO-related and Director, NAS Lifecycle Integration Office 
Non-NAS: Director, Service Organization with Concurrence of Director, Office of Information & Technology, Strategy & Performance Service (ASP-1) 

Supporting Tools and Guidance 
CRD Plan Template


[bookmark: _Toc329000450][bookmark: _Toc329000513][bookmark: _Toc329072548][bookmark: _Toc329072620][bookmark: _Toc329073146][bookmark: _Toc329073277][bookmark: _Toc329074208][bookmark: _Toc330398313][bookmark: _Toc322337567][bookmark: _Toc322337620][bookmark: _Toc358888870]
2.8 [bookmark: _Toc366662787]EA Integration Analysis and Endorsement
The FEAB will usually begin its analysis by assigning the initiative to one of the subsidiary boards for detailed evaluation:
1. The TRB oversees the technical content of the NAS Architecture with special emphasis on cross-domain issues and strategic business case development.
2. The ARB ensures the non-NAS Architecture accurately reflects current and needed operations, systems, standards, and infrastructures of the FAA enterprise as a whole.
A TRB or the ARB recommendation is necessary before the FEAB completes its analysis.
When the TRB or ARB completes their evaluation, a report will be provided to the FEAB and the initiative will be reviewed by the FEAB. 
For both NAS and non-NAS initiatives, Service Analysis & Strategic Planning results are presented to the FEAB for endorsement. During this briefing the board will:
• Decide if a shortfall or need has been adequately defined and whether it is an agency priority
• Determine the time-phasing of the shortfall or need within the appropriate EA roadmap and resolve architecture issues and inconsistencies across the enterprise
• Evaluate the readiness of the initiative to enter CRD
• Evaluate the proposed CRD plan
The FEAB may recommend the proposal advance to CRD, stay in Service Analysis & Strategic Planning for additional work, or disapprove the initiative in part or in full. A FEAB readiness checklist is available on the FEAB KSN Portal. 
	PROCESS: EA Integration Analysis Performed by TRB or ARB

Support Organizations
NAS: TRB
Non-NAS: ARB

Supporting Tools and Guidance 
NAS: TRB Briefing Outline
Non-NAS: ARB Briefing Outline




2.9 [bookmark: _Toc366662788]CRD Readiness Decision 
The CRD readiness (CRDR) decision is the first decision point in the AMS lifecycle management process and serves as the gateway between the Service Analysis & Strategic Planning phase and the CRD phase.  A program is ready for a CRDR decision when:
· All Service Analysis & Strategic Planning products are completed, reviewed and signed
· The FEAB has provided its endorsement
· All items in the JRC Readiness Criteria and Check List have been checked off by the JRC Secretariat through the JRC Readiness process (located on Investment Process Management Website) 
The purpose of the CRDR decision is to determine whether the identified service need is an appropriate investment opportunity for the FAA. 
The Co-Chairs of the FEAB sign the CRDR decision document indicating endorsement of the initiative. The signature of the Vice President, Assistant Administrator or Director of the service organization constitutes final CRDR approval.  
An approved CRDR decision represents a commitment of people and not a commitment of funds. JRC approval and commitment of funds occurs at the final investment decision.
An approved CRDR decision means the service organization may begin work in the CRD phase, leading to the Investment Analysis Readiness Decision.  
3 [bookmark: _Toc360099087][bookmark: _Toc366662789]
The 11 Steps of Concept and Requirements Definition
CRD is the second phase in the FAA AMS lifecycle and is the process for gaining JRC approval to enter Investment Analysis. This phase ends with an approved set of products prepared for the Investment Analysis Readiness Decision. 
 As shown in Figure 4 below, CRD has eleven steps, each with one or more products that are put into the final briefing package or are needed to create final products. Many different offices and groups provide support during CRD. 

The rest of this section describes each of the eleven steps of CRD in more detail. A summary box describing support organizations, reviewing offices and relevant links is provided after each step. 
[bookmark: _Toc360099105][bookmark: _Toc361742869]Figure 4: CRD Process
3.1 [bookmark: _Toc366662790]STEP 1: Finalize Shortfall Analysis
During Service Analysis and Strategic Planning, a preliminary shortfall analysis report was created which described the difference or shortfall between the current service or operational capability and the desired service or capability. Now, during CRD, the preliminary shortfall analysis report is refined and updated as the final shortfall analysis report. 
The goal now is to quantify the problem, its nature, urgency, and impact in operational terms (e.g., airborne or ground delays, accident rate, etc.). Later, in Step 5, the shortfall is expressed in dollar values. 
This forms the basis for determining the potential value of the initiative during Investment Analysis – i.e. what improvements in service you expect. The final shortfall analysis report is part of the Investment Analysis Readiness Decision package, which presents the justification for studying the proposed investment through an investment analysis. The justification addresses an existing or emerging shortfall, a technological opportunity, or a change in FAA or public policy.  All final shortfall analyses require AFI-1 participation and approval.
A shortfall can be quite complex. For example, operational assets may erode over time due to obsolescence, physical deterioration, or lack of logistics support. In other cases a new operational capability may need to be established requiring the completion and integration of multiple investment increments. The final shortfall analysis report should be comprehensive and build on the legacy case work from Service Analysis & Strategic Planning. 
	PRODUCT: Final Shortfall Analysis Report

Supporting organizations
NAS: ANG-B1, ANG-B2, ANG-B3, ANG-C4, ANG-D23, AJW-13, AJI-2210, AJI-2300, AJV-7, Labor Management Relations, AFI
Non-NAS: ASP-200, AFI

Approval Authorities
NAS: Director, Service Organization; Director, Operational Concepts, Validation, and Requirements for ATO-related; and Director, Investment Planning  and Analysis (AFI-1)
Non-NAS: Director, Service Organization, Director, Investment Planning  and Analysis  (AFI-1) with concurrence from Director, Office of Information & Technology, Strategy & Performance Service (ASP-1)

Supporting Tools and Guidance
Final Shortfall Analysis Templates (See AFI-1)
Guidelines for Conducting Shortfall Analysis (See AFI-1)



3.2 [bookmark: _Toc366662791]STEP 2: Develop Solution Concept of Operations
[bookmark: _Toc260301965][bookmark: _Toc295984612][bookmark: _Toc300649462][bookmark: _Toc268606635][bookmark: _Toc233700217]The solution ConOps describes the operational environment enabled after the improved capability has been implemented. This document includes how the proposed solution will address the need, characteristics of the proposed solution, the environment in which the solution will operate, and the responsibilities of the users. The solution ConOps provides the information needed for functional analysis and developing program requirements.


	PRODUCT: Solution ConOps

Supporting organizations
NAS: ANG-B1, ANG-B2, ANG-B3, ANG-C4, ANG-D23, AJW-13, AJI-2210, AJI-2300, AJV-7, Labor Management Relations
NON-NAS:  (ASP-200)

Approval authorities:
NAS: Manager, Service Organization; Director, Operational Concepts, Validation, and Requirements for ATO-related; Manager, Advanced Operational Concepts Division (ANG-C4), and Manager, NAS Requirements Services Division (ANG-B1).  
Non-NAS: Manager, Service Organization, Director, Office of Information & Technology, Strategy & Performance Service (ASP-1) 

Supporting Tools and Guidance:
Solution Concept of Operations Guidelines and Template
Document Approval Matrix


[bookmark: _Toc322337570][bookmark: _Toc322337623][bookmark: _Toc358888873]
3.3 [bookmark: _Toc366662792]STEP 3: Analyze Functions
A function is an activity that needs to be performed to achieve a desired outcome. A functional analysis translates stakeholder needs into functions, which are then decomposed into lower-level functions. 
A functional analysis examines what the proposed solution will do to address the problem or service need. Please note it is what the solution does, not how the solution will achieve the improvement. The result is a high-level description of the actions a solution must perform. As the graphic below shows, a functional analysis is generally depicted as Functional Flow Block diagram (Figure 5), which depicts functions by their logical order and a matrix referred to as an N2 diagram (Figure 6), which shows interfaces between solution elements.

Provide Base NAS Infrastructure Information  
Provide Status of Air Transport Information  
Provide Air Transport Infrastructure Information  
Provide Status of Base Infrastructure Information  

and

and

[bookmark: _Toc329074518][bookmark: _Toc361742870]Figure 5: Sample Functional Flow Block Diagram

Outputs 
	
	External
	Source data
	User Needs info
	Updated source data
	Updated air transport info

	Validated base data
	Provide Base Infra info
	Validated base data
	
	

	Validated air transport
	 
	Provide Air Transport info
	
	

	Validated base data updates
	
	
	Provide Status of Base Infra info
	Validated base data updates

	Air transport updates
	
	
	
	Provide Status of Air Transport


[bookmark: _Toc361742871]
Figure 6: Sample N2 DiagramInputs

The high-level functions are then decomposed into sequentially lower-level sub-functions. Through this process of analyzing functions and sub-functions, a description of the solution emerges and becomes the framework for developing requirements and physical architectures. 
During decomposition, consider the different operating environments in which a solution will perform throughout its lifecycle. 
	[bookmark: _Toc260301966][bookmark: _Toc295984613][bookmark: _Toc300649463][bookmark: _Toc268606636][bookmark: _Toc322337571][bookmark: _Toc322337624]PRODUCT: Functional Analysis (Including N2 Diagram &  Block Diagram)

Supporting organizations
NAS: ANG-B1, ANG-B2, ANG-B3,  ANG-C4, ANG-D23, AJW-13, AJI-2210, AJI-2300, AJV-7, Labor Management Relations
NON-NAS:  (ASP-200)

Approval Authorities:
NAS: Manager, Service Organization, Director, Operational Concepts, Validation, and Requirements for ATO-related; and Manager, NAS Requirements Services Division (ANG-B1)
Non-NAS: Manager, Service Organization, Director, Office of Information & Technology, Strategy & Performance Service (ASP-1)
Supporting Tools and Guidance
Functional Analysis Template

Note: Vitech Corporation has produced a tool called “Core” that is the preferred tool for functional analysis. It supports the development of functional flow block diagrams and N-Square diagrams.



3.4 [bookmark: _Toc366662793]STEP 4:  Develop Preliminary Requirements 
Preliminary requirements (pPR) identify (a) the essential functional and performance characteristics of a solution and (b) implementation requirements of the solution.  
Principal contributors to the pPR include the solution concept of operations, the shortfall analysis that describes and quantifies the need for a new capability or service improvement, and the functional analysis (derived from the ConOps).
The pPR does not dictate a solution; it is considered the “starting point” for identifying the essential characteristics of a solution that will provide the desired operational capabilities. The sponsoring service organization typically forms a team of experienced technical, user, and program personnel (e.g., operations, human factors, and safety disciplines, etc.) to develop and analyze proposed requirements. Research or prototyping may be necessary to define an acceptable range of requirements.
	PRODUCT: Preliminary Program Requirements

Assistance from 
NAS: ANG-B1, ANG-B3, ANG-D23, AJW-13, AJI-2210, AJI-2300, AJV-7
Non-NAS: (ASP-200)

Document Approval Authority
NAS: Director or Vice President, Service Organization; Director, Operational Concepts, Validation and Requirements for ATO-related and Concurrence of Director, Engineering Services (ANG-B).
Non-NAS: Director, Service Organization;  Director, Office of Information & Technology, Strategy & Performance Service (ASP-1) [Approval authority may be delegated to ANG-B] 

Supporting Tools and Guidance
Program Requirements Template


3.4.1 [bookmark: _Toc366662794]Program Requirements Dynamic Object-Oriented Requirements System (DOORS) Module
The sponsoring service organization enters requirements into DOORS as they are identified in the preliminary Program Requirements Document (pPR). The hazards associated with safety requirements must also be entered into DOORS. DOORS is a limited-access requirements repository for investment initiatives and each approved pPR has a DOORS module that is collaboratively managed by the sponsoring organization and ANG-B1 (NAS) and ASP-200 (non-NAS).  DOORS modules are updated throughout the AMS process for developing requirements until the final program requirements document is approved.

	PROCESS: NAS Program Requirements DOORS Module

Assistance  from:
NAS: Program Office, ANG-B1, ANG-B3
Non-NAS: Program Office and  (ASP-200)

Module Management
NAS: ANG-B1
Non-NAS:  (ASP-200)

Supporting Tools and Guidance
DOORS Software



3.5 [bookmark: _Toc366662795]STEP 5: Identify and Develop Alternatives
3.5.1 [bookmark: _Toc366662796]Define Alternatives 
Generating a range of distinct and viable alternatives increases the probability that the best possible solution is selected. At least three technically distinct and feasible alternatives that will eliminate or significantly decrease the shortfall or service need are identified. Trade studies may be needed to generate data and information to support the transition from existing functionality to new capabilities. 
The alternatives developed during CRD will be high-level concepts, and thus referred to as preliminary alternative descriptions. If information technology functions are involved (e.g., voice or data processing, etc.), OMB now requires cloud computing to be evaluated as a potential alternative. The alternative description document is further developed during Investment Analysis as technical details associated with each alternative are added and cost and benefit data is generated. If the initiative is part of a NextGen portfolio or Operational Improvement, the description includes links to the portfolio or improvement. 
Alternatives have the following characteristics: 
· They are technically diverse, creative, flexible, and innovative. 
· They consider both material (technical) and nonmaterial (policy, procedures, or personnel) solutions
· Commercial or non-developmental solutions are preferred.
· Solutions that meet a portion of the requirements may be considered 
· Must comply with FAA standards
The NAS Requirements Services Division (ANG-B1) or the Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)  can provide assistance for identifying alternatives and will also act as the approval authority on the acceptability of alternatives. 
	PRODUCT: Preliminary Alternative Descriptions

assistance from:
NAS: ANG-D23, AFI, ANG-B1, ANG-B2, AJW-13, AJI-2210, AJI-2300, AJV-7
Non-NAS: (ASP-200), AFI

Document Approval Authority
NAS: Director, Service Organization; Director, Operational Concepts, Validation, and Requirements for ATO-related and Director, Engineering Services (ANG-B) 
Non-NAS: Director, Service Organization, Director, Office of Information & Technology, Strategy & Performance Service (ASP-1)
Supporting Tools and Guidance
Alternative Descriptions Template
Enterprise Architecture Web Portal
Program Cloud Computing Suitability Assessment Guidance (See EA Representative)


3.5.2 [bookmark: _Toc366662797]Consult with Specialty Engineering
The specialty processes are systems engineering analyses customized to unique projects. The CRD package will include “sign-offs” demonstrating that you have considered the results of these processes, including: 
(1) Information System Security (ISS)
(2) Spectrum (impact on radio signals)
The descriptions below describe how to move forward. Setting up the first meeting with the appropriate offices early in CRD will help your time management of the overall process.
Information System Security (ISS) is required by federal legislation, the Office of Management and Budget OMB Circular A-130, and other federal standards to provide security for all information that is collected, stored, processed, disseminated, or transmitted. 
(1) Early in CRD for NAS requirements, meet with the Safety and Information Security Team (ANG-B31) to identify the specific information that will be collected, transmitted, processed, or stored. The information will be categorized by assessing its level of impact on three security objectives: confidentiality, integrity, and availability. The output of the assessment is a System Security Impact Level.  
You will also have enough information to begin the security assessment which includes the initial description of the basic security needs of the initiative, the environment in which the initiative will operate, and the possible threats that exist within the initiative. 
(2) For NAS initiatives, your team and ANG-B31 develop a security ConOps that builds on the preliminary security assessment and conduct a more formal security assessment. This should be done early in the CRD process.
(3) For non-NAS initiatives Information Systems Security Program, you must comply with the FAA Acquisition Support Toolset (FAST) security workflow tasks for mission analysis that point to the current fiscal year’s Security Authorization Handbook (AIS or ATO as appropriate). Contact the designated Information Systems Security Manager (ISSM) in your FAA line of business so  an ISS Officer can be assigned to guide your program through the process.
The security assessment becomes the building block for preliminary security requirements. You will continue to work with security personnel to ensure security requirements and lifecycle costs are included in the preliminary requirements. 
	PRODUCTS: Security Risk Assessment, System Security Impact Level 

Supporting organizations
NAS:  AIS-300  (Certification and Compliance), ANG-B1, ANG-B31, ANG-D23, AJW-13, AJI-2210, AJI-2300, AJV-7
Non-NAS: AIS-300  (Certification and Compliance)

Document Approval Authority
NAS: ANG-B31
Non NAS: ANG-B31

Supporting Tools and Guidance
Lifecycle Management Process Flowchart - Information Systems Security (click on activity boxes in flowchart)
ATO Information Systems Security (ISS) Procedures and Guidance
Information Systems Security Authorization Handbook



2. Spectrum Impact
The service organization or program office, with ATC Spectrum Engineering Services Group (AJW-1C) assistance, must address spectrum requirements for solutions that utilize radio frequencies. 
	PRODUCT: Spectrum Impact Determination

Document Approval Authority
NAS: AJW-93
Non-NAS: AJW-1C


3.5.3 [bookmark: _Toc366662798]Estimate Costs and Monetize Shortfall 
After finalizing the range of alternatives, the next step involves estimating costs for the legacy case and each alternative. The dollar value of the shortfall is also estimated. Three products are needed: A legacy case cost estimate, a rough cost estimate for each alternative, and a rough “monetized” estimate of the shortfall.
 (1) The Legacy Case Cost Estimate captures expenses for current operations, assets, and systems. All maintenance, labor, parts, and material costs associated with operations are included. The only F&E costs included are approved baseline investments that are funded and awaiting delivery.  
 (2) The rough lifecycle cost estimate for each alternative is developed to provide the agency with an initial understanding of potential costs. AFI-1 provides guidance on estimating techniques and documentation requirements. Since alternatives are described at a high-level, only high-level rough costs are required. A detailed cost estimate is created during Investment Analysis.
 (3) The rough estimate of benefits (also called “monetizing the shortfall”) for a proposed alternative should address at least part of the shortfall finalized earlier in step 3.1, and provide a reference for evaluating the potential benefits a given initiative may provide. AFI-1 provides guidance on techniques, estimating, and documentation needs. A detailed benefit estimate is created during Investment Analysis.
A summary table of the rough cost for each alternative is presented within the preliminary alternative description.

	PROCESS: Estimate Costs and Monetize Shortfall 

Supporting organizations:
NAS: AFI, ANG-D23, AJW-13, AJI-2210, AJI-2300, AJV-7
Non-NAS: AFI,  (ASP-200)

Document Approval Authority
NAS: Director, Service Organization; Director, Operational Concepts, Validation, and Requirements for ATO-related and Director, Investment Planning  and Analysis (AFI-1) 
Non-NAS: Director, Service Organization, Director, Investment Planning and Analysis  (AFI-1)

Supporting Tools  and  Guidance
Government Accountability Office Cost Estimating and Assessment Guide
Guidelines for FAA Cost Estimating



3.6 [bookmark: _Toc366662799]STEP 6: Assess Operational Safety 
The sixth step of CRD is to complete the appropriate safety risk management activity. The CRD Services Branch (ANG-D23), Safety and Information Security Division (ANG-B3) and the Office of IT Research and Development (ASP-200) can help identify the appropriate safety office for the initiative. ATO Safety and Technical Training (AJI-3) is available to help determine what safety analysis and documentation is required. AJI-3 is the approving authority for determining whether proposed changes affect the safety of the NAS. NAS acquisitions going through CRD must submit their safety analysis for review and approval as documented in the Safety Risk Management Guidance for System Acquisitions (SRMGSA). The SRMGSA is available in the Safety Risk Management section of the FAST website.
The key question is: Does the initiative affect the NAS and/or introduce a safety risk? Based on the individual investment initiative, one of three products is required:
1. If the initiative affects the NAS and could introduce a safety risk, an Operational Safety Assessment (OSA) is required. The OSA identifies, analyzes, and documents operational hazards and associated requirements. The ATO System Safety Working Group reviews and concurs with the OSA before it receives its final approval. The OSA consists of:
· The Operational Services & Environment Description (OSED), which describes the physical and functional characteristics of the initiative including ground and air elements; 
· An Operational Hazard Assessment (OHA), which describes operational hazards classified by potential severity; and
· An Allocation of Safety Objectives and Requirements (ASOR), which is the process of using hazard severity to determine the objectives and requirements of the solution.
The above documents help establish the Assignment of Safety Objectives and Requirements.
2. If the initiative affects the NAS but does not introduce a safety risk into the NAS, this conclusion is documented in a Safety Risk Management Decision Memo (SRMDM), which must be available for any subsequent safety audits.
3. If the initiative does not affect the NAS, your conclusion must be documented in a memo to file that clearly and succinctly describes why the initiative or change does not impact the NAS or is not a safety risk. The memo must be approved by the Office Director of the service organization.
	PRODUCT: Safety Assessment 

Approval Authority 
Reviewed by ANG-B3 
Approved by AJI-3 and Director of the program office 

Supporting Tools and Guidance
SMS Manual
SRMGSA
SRMDM Template
Safety & Information Security Services Division Website
Safety Management Tracking System (SMTS)
ATO Safety and Technical Training website has additional tools


3.7 [bookmark: _Toc366662800]STEP 7: Develop Enterprise Architecture Products
Every initiative going through CRD must include a set of project-level enterprise architecture (EA) products which show the potential solution from different perspectives. The products are developed  with assistance from the NAS Chief Architect (ANG-B2) or the FAA Chief Architect (ASP-200 ). EA products are approved by the NAS Chief Architect for NAS initiatives and the FAA Chief Architect for non-NAS initiatives. This process makes sure initiatives are aligned with the appropriate architecture and planned research and development. 

Each capability must examine the proposed data (inputs and outputs) and assess if existing data exchange formats and models can be used.  Exchanges and models should be consistent with those identified in the appropriate Enterprise Architecture.
NAS Initiatives
For NAS initiatives, six architecture products are typically required:
· AV-1: Overview and Summary Information describes scope, purpose, intended users, the environment in which the new capability will be used, and analytical findings.
· AV-2: Integrated Dictionary defines all terms used in the products, and may show element hierarchies and meta-data tags.
·  OV-1: High-level Operational Concept Graphic is an overarching graphic that depicts the operational concept.
· OV-5: Operational Activity Model shows capabilities, operational activities, relationships, inputs, and outputs. Overlays may show cost or other pertinent information.
· OV-6c: Operational Event – Trace Description depicts a sequence of events associated with a set of operational nodes for a particular scenario. 
· SV-4: Systems Functionality Description: Functions performed by systems and data flows among system functions. The service organization must work with ANG-B2 to input the EA products into system architecture for migration into the EA portal.
Specific products may vary for each initiative, so contact the assigned EA lead early.
Non-NAS Initiatives 
For non-NAS initiatives, the FAA Chief Architect in the Office of the Information & Technology, Strategy & Performance Service, EA Division  supports development of EA products.  The FAA Non-NAS EA Compliance Guidance provides the guidance and templates that identify the products to be developed and how they are to be completed and submitted.

	PRODUCT: Enterprise Architecture Products

Supporting organizations
NAS: ANG-B1, ANG-B2, ANG-D23, AJW-13, AJI-2210, AJI-2300,  AJV-7
NON-NAS:  (ARD-300)

NAS: AV-1, AV-2, OV-1, OV-5, OV-6c and SV-4
Non-NAS: See Non-NAS EA Guidance

Document Approval
NAS: NAS Chief Architect (ANG-B2)
Non-NAS: FAA Chief Enterprise Architect (ARD-300)

Supporting Tools and Guidance
NAS Enterprise Architecture Web Portal 
Regulatory, Mission Support and Administrative Portal
FAA Non-NAS EA Compliance Guidance


[bookmark: _Toc360099099]
3.8 [bookmark: _Toc366662801]STEP 8: Verify and Validate Technical and Operational Inputs 
Verification and Validation (V&V) makes sure the team is ultimately “building the right product” and that the products are “built correctly.” Validation ensures that documentation supports the development of an operationally effective and suitable end-product. Verification ensures a quality product is built according to requirements and standards, and that associated guidelines, templates, and other requirements are properly followed. V&V is performed on work products, product components, and end-products. The scale and scope of V&V will vary based on program complexity and available resources. 
Validation proves the right solution is being built. Validation of requirements proves the requirements are defined correctly, ensuring the right solution will be built. Verification and validation are not one element. They each have their own purpose and occur at different times in the lifecycle, but they are related and they share the same steps. Validation focuses on the needs and requirements, verification focuses on correctness and compliance. V&V is not something that only occurs after products are produced. Rather, V&V is used to build in quality and occurs throughout CRD as deliverables are being developed. 
During CRD, the primary focus is to validate that the solution ConOps, shortfall analysis, preliminary requirements, and the preliminary alternative descriptions properly address service needs and trace to FAA strategic plans and the Enterprise Architecture. 
	PROCESS: Verification and Validation

Review Authority
NAS: Verification and Validation Strategies and Practices Branch (ANG-E5A), ANG-B1
Non-NAS:  (ASP-200)

Supporting Tools and Guidance
Verification and Validation Guidelines



3.9 [bookmark: _Toc366662802]STEP 9: Mature Through Concept Maturity and Technology Development (NAS Only)
The FAA procures and installs only mature technology into the National Airspace System and other enterprise ventures to minimize risk and avoid costly and embarrassing deployment delays and failures. When requirements or technology are not sufficiently mature to proceed further in the AMS lifecycle management process, the service organization or program office must undertake requisite concept maturity and technology development or research activity to correct the maturity shortfall. The organizations to consult with are the Advanced Concepts and Technology Development Office for CMTD projects or the RE&D Executive Board.

	PROCESS: Mature Technology and Requirements

Responsible Organizations
NAS: ANG-C4, ANG-D2, RE&D Executive Board and Director, Operational Concepts, Validation and Requirements for ATO-related 
Non-NAS:  ( Not Applicable)

Supporting Tools and Guidance
Concept Maturity and Technology Development Guidelines



3.10 [bookmark: _Toc366662803]STEP 10: Obtain Acquisition Category (ACAT) Designation
Acquisition categories (ACATs) are composed of a level (number) and an acquisition type. The levels are classifications based on investment characteristics, dollar thresholds, and other factors such as risk and complexity. The purpose of these distinctions is to ensure the appropriate degree of oversight and documentation is applied to each project. Consequently, the review organizations and required documentation vary according to investment type and acquisition category.
Acquiring an ACAT for the initiative is a two-step process. First, classify the program by investment type (new investment, technology refreshment, variable quantity, facility initiative, support services contract or non-materiel) and then recommend an acquisition level based on lifecycle and investment costs and qualitative and quantitative criteria. Definitions for investment type and criteria for acquisition categories are in the AMS Table of Acquisition Categories. 
The criteria include factors such as total Facilities and Equipment (F&E) costs, single year F&E costs, Operations and Maintenance (O&M) costs, and factors such as complexity, risk, political sensitivity, safety, and security.
The recommendation is put into a completed ACAT determination form that is presented to the AEB early in CRD for technology refreshment, variable quantify, facility, and support services. New investments apply for an ACAT designation late in CRD once costs are roughly known. 
The acquisition type and ACAT level of the initiative impacts the nature of the products generated during CRD and Investment Analysis. This guidance document is written from the perspective of a ‘New Investment’, which requires all CRD products to be prepared. Refer to the JRC Readiness Criteria and Check List for the full list of items to complete depending on the ACAT investment type.

	PRODUCT: ACAT Determination Request

Supporting organizations
NAS: Director, Service Organization, AFI, ANG-D23, AJW-13, AJI-2210, AJI-2300, AJV-7
Non-NAS: Director, Service Organization, AFI, (ASP-200)

Document Approval Authority
Acquisition Executive Board

Supporting Tools and Guidance 
ACAT Determination Process 
ACAT Determination Request Form 
ACAT Determination Request Form Criteria 
ACAT Table of Acquisition Categories and Tailoring


3.11 [bookmark: _Toc366662804]STEP 11: Plan for Investment Analysis 
The investment analysis plan (IAP) defines the products, identifies team members and resources, establishes a milestone schedule, and documents agreement among all organizations providing resources for completing investment analysis.
For both NAS and non-NAS initiatives, the team develops the investment analysis plan with assistance from Investment Planning and Analysis (AFI-1). Information required for the IAP includes:
1. Define scope and assumptions;
2. Describes alternatives and their associated rough lifecycle costs;
3. Describes planned activities and specifies how tasks will be accomplished;
4. Defines output and exit criteria;
5. Establishes a schedule for completion;
6. Defines roles and responsibilities of participating organizations; and
7. Estimates resources needed to complete the work

	PRODUCT: Investment Analysis Plan

Assistance  from:
NAS: AFI, ANG-B1,  ANG-D23, AJW-13,  AJI-2210, AJI-2300, AJV-7
Non-NAS: AFI,  (ASP-200)

Document Approval Authority
NAS: Director, Service Organization; Director, Operational Concepts, Validation and Requirements for ATO-related and Director, Investment Planning  and Analysis  (AFI-1) 
Non-NAS: Director, Service Organization; Director, Investment Planning  and Analysis (AFI-1)

Supporting Tools and Guidance
Investment Analysis Plan Guidelines and Template


The Investment Analysis Readiness Decision 
IARD is the second decision point in the AMS lifecycle and serves as the gateway between the CRD phase and the Investment Analysis phases. The purpose of this decision is to verify the shortfall is adequately quantified, preliminary requirements are defined, and the range of alternatives is technically diverse and feasible. Both NAS and non-NAS programs require an IARD. 
The JRC makes AMS investment decisions. The JRC Executive Secretariat manages the investment decision process, conducts readiness meetings, maintains the JRC schedule, and provides advisory and liaison support to programs.  All IARD briefings are scheduled through the JRC Executive Secretariat. The Secretariat holds weekly JRC readiness meetings during which program leads provide updates on the status of required CRD deliverables. 
The JRC Secretariat uses the JRC Readiness Criteria and Check List to evaluate whether CRD products are sufficiently developed to present to the JRC for decision. At the IARD, the JRC determines whether the initiative warrants entry into investment analysis and approves the alternatives to be studied during initial investment analysis. The initiative must contribute to FAA strategic goals and include diverse and feasible alternatives. After the JRC receives the briefing they will make the final decision. Once final approval has been obtained, the service organization may begin work in Investment Analysis. 
 Note: An approved IARD does not indicate commitment of funds.  JRC approval of a program baseline and commitment of funds occurs at the Final Investment Decision. 
The JRC Readiness Criteria and Check List (located on the Investment Process Management website) lists the required deliverables; and the offices that support their development and review the final versions prior to approval. 
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	Acronym
	Full Name

	ACAT
	Acquisition Category

	AEB
	Acquisition Executive Board

	AMS
	Acquisition Management System

	ARB
	Architecture Review Board

	ASOR
	Allocation of Safety Objectives and Requirements

	ATO
	Air Traffic Organization

	CMTD
	Concept Maturity and Technology Development

	ConOps
	Concept of Operations

	CRD
	Concept and Requirements Definition

	CRDR
	Concept and Requirements Definition Readiness Decision

	CSG
	Concept Steering Group

	CSWG
	Concept Steering Work Group

	CTO
	Chief Technology Officer

	DOORS
	Dynamic Object-Oriented Requirements System

	EA
	Enterprise Architecture

	EAB
	Enterprise Architecture Board

	
	

	Acronym
	Full Name

	FAA
	Federal Aviation Administration

	FAST
	FAA Acquisition System Toolset

	fRD
	final Requirements Document

	IA
	Investment Analysis

	IAP
	Investment Analysis Plan

	IARD
	Investment Analysis Readiness Decision

	IP&A
	Investment Planning and Analysis

	ISA
	Integrated Safety Assessment

	ISS
	Information Systems Security

	ISSM
	Information Systems Security Manager

	IT
	Information Technology

	JPDO
	Joint Planning and Development Office

	JRC
	Joint Resource Council

	NAS
	National Airspace System

	NextGen
	Next Generation Air Transportation System

	NMB
	NextGen Management Board

	NSIP
	NAS Segment Implementation Plan

	OC
	Operational Capability

	Acronym
	Full Name

	OCIP
	Operational Capability Integration Plan

	OHA
	Operational Hazard Assessment

	OI
	Operational Improvement

	OS
	Operational Sustainment

	OMB
	Office of Management and Budget

	OSA
	Operational Safety Assessment

	OSED
	Operational Services and Environment Description

	PAD
	Preliminary Alternative Descriptions

	PMO
	Program Management Organization

	pPR
	preliminary Program Requirements

	RD
	Requirements Document

	RE&D
	Research Engineering and Development

	ROM
	Rough Order of Magnitude

	SASP
	Service Analysis & Strategic Planning

	SEM
	Systems Engineering Manual

	SME
	Subject Matter Expert

	SMS
	Safety Management System

	SMTS
	Safety Management Tracking System

	Acronym
	Full Name

	SRM
	Safety Risk Management

	SRMDM
	Safety Risk Management Decision Memo

	SRMGSA
	Safety Risk Management Guidance for System Acquisitions

	SSWG
	System Safety Work Group

	TRB
	Technical Review Board

	V&V
	Verification and Validation
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Appendix – Reference Documents

	Work Product/Process
	Supporting Tools and Guidance

	ACAT Determination Request
	· ACAT Determination Process 
· ACAT Determination Request Form 
· ACAT Determination Request Form Criteria 
· ACAT Table of Acquisition Categories and Tailoring

	Concept and Requirements Definition (CRD) Plan
	· CRD Plan Template

	EA Integration Analysis
	· TRB/ARB Briefing Outline

	EA Products
	· NAS Enterprise Architecture Web Portal 
· Regulatory, Mission Support and Administrative Portal
· FAA Non-NAS EA Compliance Guidance

	Estimate Costs and Monetize Shortfall
	· Government Accountability Office Cost Estimating and Assessment Guide
· Guidelines for FAA Cost Estimating

	Final Shortfall Analysis Report
	· Final Shortfall Analysis Template
· Guidelines and Template for conducting Shortfall Analysis

	Functional Analysis (Including N2 Diagram & Block Diagram)
	· Functional Analysis Template

	Integrated Safety Assessment
	· SMS Manual
· SRMGSA
· ANG-B3 Safety Website

	Investment Analysis Plan 
	· Investment Analysis Guidelines and Template

	NAS ConOps Change Development
	· Concept Maturity and Technology Development (CMTD) Guidelines
· Concept Steering Group (CSG ) SOP

	Work Product/Process
	Supporting Tools and Guidance

	Mature Technology and Requirements
	· Concept Maturity and Technology Development (CMTD) Guidelines

	NAS Operational Requirements Document
	· NAS ConOps

	NAS Program Requirements DOORS Module
	· DOORS Software

	Operational Capability Integration Plan
	· Service and Infrastructure Roadmaps
· Capital Investment Plan

	Preliminary Alternative Descriptions
	· Alternative Descriptions Template
· Enterprise Architecture Web Portal
· Program Cloud Computing Suitability Assessment Guidance

	Preliminary Program Requirements
	· Program Requirements Template

	Preliminary Shortfall Analysis Report
	· Guidelines for Defining and Applying the Legacy Case
· Guidelines and Template for conducting Shortfall Analysis

	Safety Assessment
	· SMS Manual
· SRMGSA
· SRMDM Template
· ANG-B3 Safety Website
· Safety Management Tracking System (SMTS)
· ATO Safety and Technical Training website 

	Security Risk Assessment
	· Lifecycle Management Process Flowchart – Information Systems Security
· ATO Information Systems Security Procedures and Guidance
· Information Systems Security Authorization Handbook 

	Solution ConOps
	· Solution ConOps Guidelines and Template
· Document Approval Matrix

	Verification and Validation
	· Verification and Validation Guidelines
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Appendix – JRC Readiness Criteria and Checklists

Concept and Requirements Definition (CRD) Readiness Decision[footnoteRef:1]  [1:  Not applicable for Tech Refresh, Facility, and Variable Quantity Investment Types] 

	Checklist Items
	Completion Confirmed By
	Approved By

	The Preliminary Shortfall Analysis Report has been developed and approved
	NAS:
CRD Services Branch (ANG-D23)
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division,  (ASP-200)
	NAS: Director, Service Organization, Director,  NAS Lifecycle Integration Office, and Director, Operational Concepts, Validation, Requirements for ATO-related 
Non-NAS:
Director, Service Organization and Director, Office of Information & Technology, Strategy & Performance Service ( ASP-1) 

	The initiative is reflected in the Enterprise Architecture
	NAS:
NAS Enterprise Architecture Division (ANG-B2)
Non-NAS:
FAA Chief Architect (ASP-200)
	N/A

	The assessment to determine the suitability of using cloud services for the program has been completed
	NAS:
AJM-31 Communications, Information & Network Programs representative
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)
	Non-NAS:  Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200) 

	The CRD Plan has been developed and endorsed by the FAA Enterprise Architecture Board (FEAB)
	NAS:
CRD Services Branch (ANG-D23)
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)
	NAS:  Director, Service Organization with Concurrence of Director, NAS Lifecycle Integration Office and Director, Operational Concepts, Validation and Requirements for ATO-related. 

Non-NAS: Director, Service Organization with Concurrence of Director, Office of Information & Technology, Strategy & Performance Service ( ASP-1)

	
	
	

	
	
	


Investment Analysis Readiness Decision Checklist
	Checklist Items
	Completion Confirmed By
	Approved By

	
	
	

	The Functional Analysis has been developed and approved[footnoteRef:2] [2:  Not applicable for Tech Refresh, Facility, and Variable Quantity Investment Types] 

	NAS:
NAS requirements and Interface Management (ANG-B1)
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200) 
	
NAS: Manager, Service Organization and
Manager, NAS Requirements Services Division (ANG-B1)
Non-NAS:
Director, Office of Information & Technology, Strategy & Performance Service ( ASP-1)

	The Solution Concept of Operations (CONOPS) has been developed and approved[footnoteRef:3] [3:  Not applicable for Facility, and Variable Quantity Investment Types] 

	NAS:
CRD Services Branch (ANG-D23)
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)
	NAS:  Manager, Service Organization; Manager, Advanced Operational Concepts Division (ANG-C4), Manager, NAS Requirements Services Division (ANG-B1), NAS Integration and Support Group (AJW-13), and Director, Operational Concepts. Validation, and Requirements for ATO-related  
Non-NAS:
Director, Office of Information & Technology, Strategy & Performance Service ( ASP-1)

	The quantified Shortfall Analysis Report has been developed and approved
	NAS:
Office of Investment Planning and Analysis (AFI-1) 
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)
	NAS:  Director, Sponsoring Line of Business
Director, Office of Investment Planning and Analysis (AFI-1)
Non-NAS:  Director, Sponsoring Line of Business
Director, Office of Investment Planning and Analysis (AFI-1) and concurred by Director, Office of Information & Technology, Strategy & Performance Service ( ASP-1)


	The appropriate Enterprise Architecture products and amendments have been developed
	NAS:
NAS Enterprise Architecture Division (ANG-B2)
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)
	NAS:
NAS Enterprise Architecture Division (ANG-B2)
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)



	
Guidelines For Service Analysis and Concept and Requirements Definition	C-8 | Page
October 2014
	Checklist Items
	Completion Confirmed By
	Approved By

	The requirements in the Safety Risk Management Guidance for System Acquisitions have been met
	AJS Safety Engineering representative
	N/A


	The spectrum requirements for the program have been identified and incorporated into the Preliminary Requirements Document (applies only to systems that utilize radio frequencies)
	AJW, ATC Spectrum Engineering Services representative
	N/A

	The assessment of enterprise infrastructure services (telecommunications/network services, SWIM, and cloud) for each of the alternatives has been completed
	NAS:
AJM-31 Communications, Information and Network Programs representative
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)
	N/A

	The preliminary Integrated Logistics Support Plan (ILSP) has been developed
	AJW-137 Logistics Planning representative

AJI-2300 Technical Training Policy & Requirements Group representative

AJI-2210 Technical Training Project Planning representative 

	N/A

	The ACAT level has been approved by the AEB/FAE
	AEB Secretariat
	JRC


	The Preliminary Requirements Document (PRD) has been developed and approved[footnoteRef:4] [4:  Verify Final Program Requirements (fPR) or provide specification for Tech Refresh and Variable Quantity Investment Types] 

	NAS:
NAS Requirements Services Division (ANG-B1)
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)
	Director, Service Organization
NAS:
Director, Systems Engineering Services Office (ANG-B)
Non-NAS:
Director, Office of Information & Technology, Strategy & Performance Service ( ASP-1)


	The Range of Alternatives has been developed and approved[footnoteRef:5] [5:  Not applicable for Tech Refresh, Facility, and Variable Quantity Investment Types] 

	NAS:
CRD Services Branch (ANG-D23)
Non-NAS:
Office of Information & Technology, Strategy & Performance Service, EA Division (ASP-200)
	Director, Service Organization
NAS:
Director, NAS Systems Engineering Services Office (ANG-B)
Non-NAS:
Director, Office of Information & Technology, Strategy & Performance Service ( ASP-1)




	Checklist Items
	Completion Confirmed By
	Approved By

	The Rough-Order of Magnitude (ROM) lifecycle costs has been developed
	AFI Analyst
	N/A

	The NextGen related budget impact assessment has been conducted
	ANG-D23
NAS Programming and Financial Management Division representative (ANG-A4)
	N/A


	The NextGen planning and alignment activities have been completed
	ANG-D23
	N/A

	The service organization has a recommendation on whether the program should be considered a “major” project or investment (per OMB circular No. A-11 Part 7 Planning, Budgeting, Acquisition, and Management of Capital Assets – July 2007)
	Service Organization
	N/A



	The initial Investment Analysis Plan (IAP)  has been developed and approved[footnoteRef:6] [6:  Final Investment Analysis Plan is required for Variable Quantity Investment Types] 

	IAP- Representative (AFI-100)
Executive Plan- Representative (ABP-340)
	The Vice Presidents (ATO) or Directors (non-ATO) of the service organization with the mission need

	For programs awarding contracts over $10M, an EVM determination has been made and an Integrated Baseline Review (IBR) plan has been completed, if applicable
	AAP
EVM Focal Point
	N/A

	The Independent Evaluation Review (IER) and the affordability assessment have been completed
	AFI-100
	N/A

	The Chief Financial Officer (CFO) has given his concurrence
	AFI Analyst
	N/A
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