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1. Introduction

This document provides guidance for analyzing potential investment initiatives in the Service Analysis (SA) and Concept and Requirements Definition (CRD) phases of the Federal Aviation Administration (FAA) Acquisition Management System (AMS). It describes the entrance criteria, activities, and products in Service Analysis and CRD as well as the exit criteria and products for the resulting Concepts and Requirements Definition Readiness Decision (CRDR) and Investment Analysis Readiness Decision (IARD). This document is jointly sponsored by the Office of Systems Engineering and Safety (AJP-1) and the Office of Information Technology Research and Development – Chief Technology Officer (ARD-1). 
The purpose of the Service Analysis phase is to ensure: (1) future service needs are identified and defined; (2) service needs are documented on an approved enterprise architecture roadmap; and (3) the nature, urgency, and impact of the problem is clearly described and understood. This phase ends with a CRDR, which marks official transition from Service Analysis to the conduct of CRD.
The purpose of the CRD phase is to ensure: (1) a shortfall or service gap is adequately defined and validated; (2) requirements are identified on a functional level; (3) the initiative aligns with FAA strategic goals and objectives as outlined in the FAA Flight Plan or other strategic plans; and (4) different viable alternatives are identified. All investment initiatives seeking to undertake CRD must fulfill a service need that maps to the Agency’s strategic goals and objectives. Executives can thus ensure investment decisions are in alignment and consistent with the Agency’s overall strategic vision. The IARD represents successful completion of the CRD phase of AMS.
All investment initiatives seeking entry into CRD must be included within an FAA Enterprise Architecture (EA) roadmap.  If the initiative is not included on a roadmap then the necessary products and amendments for inclusion must be developed and approval must be obtained from the appropriate review board. At minimum, the EA is reviewed and approved by the Joint Resources Council (JRC) on an annual basis.  The approval of the EA acts as an endorsement for the services required by the Agency to meet long-term objectives. 
The FAA Enterprise Architecture is composed of the following three elements as shown in Figure 1:
National Airspace System (NAS) EA - The NAS EA is comprised of the systems and operational changes for the command and control of the NAS. It also includes the mission support systems that manage and/or design the command and control components and procedures of the NAS.  It encompasses the Air Traffic Organization (ATO) service units’ investments as well as user investments in systems that are required for the command and control procedures.  
NAS Regulatory EA – The NAS Regulatory EA is comprised of systems and operational changes that support regulation of the NAS and its operations. NAS Regulatory systems and architecture may be used for policy definition, procedure certification, environment regulation, and safety management. These investments are usually sponsored by regulatory organizations within the FAA. NAS Regulatory initiatives follow the Non-NAS guidance in this document.  It will typically also incorporate policy, regulatory actions, and mechanisms that are key enablers for providing NAS operations, although in rare instances these may be incorporated into the NAS EA.
Non-NAS EA – The Non-NAS EA comprises IT investments and changes in operations for agency business administration and planning. The Non-NAS EA is managed by the Office of the Chief Information Officer (CIO), specifically the Chief Technology Officer (CTO), and is supported by organizations across the FAA who own or use business systems for administrative, strategic, or financial planning.  
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Figure 1:  FAA Enterprise Architecture
The Concept and Requirements Definition Group (AJP-1A), in the Systems Engineering and Safety Office (AJP-1), provides leadership, guidance, oversight, and coordination on all activities for NAS initiatives going through the Service Analysis and CRD phases of AMS. The Office of IT Research and Development – Chief Technology Officer (ARD-1) has this responsibility for all Non-NAS initiatives. Both offices work closely together and either organization may delegate responsibility to the other.  For initiatives where responsibility has been delegated, the document approval authorities for various components of Service Analysis and CRD may be delegated to ensure timely program management and effective review.
During Service Analysis and CRD, every service organization must build a legitimate and compelling case that shows how the proposed initiative(s) fulfills an FAA service need as documented in the EA Roadmaps. All initiatives (NAS and Non-NAS) must go through a Service Analysis and CRD process. 
In both Service Analysis and CRD, a set of products are developed that act as both milestones for progressing through the AMS lifecycle and as building blocks for creating a sound investment case.  The sequence for constructing the products is equally as important as the products themselves.  The diagram below depicts the products created in Service Analysis and CRD and their relationships to one another.  As shown in Figure 2, the analysis cascades downward with each product contributing to subsequent products.  The products in Service Analysis provide the foundation, structure, and content for the products created in CRD.  Likewise the products developed during CRD setup the activities and analysis to be performed during Investment Analysis.  The development of the products follows a logical progression that was designed as a way to methodically approach the process of prioritizing needs and evaluating the long term needs of the Agency. 
[image: image3.png]Corporate Mission Analysis

Service-Level Analysis

National Aviaton
Research Plan

]

NexiGen

Implementation Plan  FAA Figh Plan

"GMTD Projects READ Projocts

JPDO NextGen
CONOPs

Enterprise Arch

itecture Roadmaps.

@
g
2
Q
¢
Inclusion on EA '\ Defined Priority Preliminary (o]
Roadmap Needs Shorfal F20cy Case g
= >
1
- 8
~o <
- .
~ G

Gron

=

Functional
Analysis

Quantified
Shortfall

Enterprise
Architecture
Products.

Cost/Benefit
Estimates

Preliminary
Program
Requirements

Preliminary
Alternatives

Safety Risk
Management
Products

uoniuyeq sjuswalnbay pue jdeouo)

TRPENE.
Final ACAT

v

Investment
Analysis





Figure 2: Service Analysis and CRD Product Relationships

2. Service Analysis
During Service Analysis, all business, technology, organizational, process, and human resource issues are considered that affect desired service outcomes.  Service demand, assumptions, constraints, actions, initiatives, and risks are correlated with desired service outcomes; and opportunities and initiatives are identified that offer the greatest value toward achieving service goals. Continuing analysis keeps planning current with changes in the mission and operational environment.
Service Analysis is a two-stage process. The first stage is referred to as Service-Level Analysis and is comprised of two primary activities.  The second stage is referred to as Service-Gap Analysis and is comprised of three activities. Figure 3 depicts the two-stages of Service Analysis and defines the key relationships among the activities conducted during each stage.
The first stage of Service Analysis (Service-Level Analysis) is an iterative strategic process conducted at both the business-unit and corporate level to understand and plan for the service and infrastructure needs of the agency in the long-term.  This process includes maintaining a dialogue with the customers and users of FAA services such as commercial air carriers, local airport authorities, NASA, and the air transport industry. Through this dialogue and by assessing aviation forecasts, customer surveys, obsolescence and supportability issues, and keeping abreast of technological opportunities the agency determines the overall objectives and service capabilities required for the future (typically 10-15 years in advance). As these service needs are identified, reviewed, and vetted at the agency level, changes to current strategy are documented in a host of documents including the FAA Flight Plan and the NextGen Implementation Plan.  These documents (labeled in Figure 2 under FAA Strategic Planning) are key inputs to the FAA Enterprise Architecture roadmaps, which aggregate the overall long-term needs of the agency into singular planning strategies for the NAS and Non-NAS elements of the architecture. 

Service organizations initiating work in the second stage of Service Analysis (Service-Gap Analysis) should be in response to priority service or infrastructure needs within an EA roadmap deemed critical to the agency in terms of achieving its overall mission. For such needs, Service-Gap Analysis activity develops a qualitative preliminary description of the priority need, the existing legacy assets, and the shortfall that must be resolved.    

Service organizations also undertake Service-Gap Analysis to address a service or infrastructure shortfall not in an EA roadmap. As this work progresses, a clear traceability should emerge which directly ties the newly identified initiative (priority need) to the long-term strategic service vision for the agency (Service-Level Analysis). This traceability clearly establishes the justification for inclusion in agency strategic planning documents and an EA roadmap. The output of this activity includes the products and amendments necessary to propose a change to the Enterprise Architecture or its roadmaps, as well as the priority need, preliminary shortfall, and description of legacy assets.

In the context of this document, when the term “Service Analysis” is used, it implies the second stage, (Service-Gap Analysis), of Service Analysis only. Detailed guidance on the first stage, (Service-Level Analysis), is not provided herein.
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Figure 3: Two Stages of Service Analysis
Service organizations conduct Service Analysis in conjunction with ATO Systems Engineering and Safety (AJP-1) for NAS programs. Non-NAS programs will conduct Service Analysis with the Office of IT Research and Development (ARD-1).  The CRD Group Manager (AJP-1A) will contact the service organization to ensure that readiness requirements are on target for completion. 
Research and systems analysis are often required during Service Analysis to mature operational concepts, reduce risk, or define requirements before a decision is rendered to proceed further in the lifecycle management process.  When research and analysis are required to develop NAS EA products or meet criteria to enter CRD, the Research for Service Analysis (RSA) policy is applicable.  During RSA, the FAA engages in applied research activities in two general areas (1) Research Engineering and Development (RE&D) and (2) Concept Maturity and Technology Development (CMTD).  The AMS Guidelines for Concept Maturity and Technology Development and the AMS Policy should be referenced before proceeding further in Service Analysis.   

Information System Security (ISS) and Verification and Validation (V&V) are overarching systems engineering processes that occur throughout the AMS lifecycle and start before or during Service Analysis. The Systems Engineering and Support Services Group (AJP-17) supports service organizations in incorporating these critical processes when developing Service Analysis and CRD products. Appendix J provides details and guidance for integrating these steps in AMS. 
The result of Service Analysis may be the refocus, reduction, or elimination of ongoing investment programs, and may identify new and more productive ways of doing business. Service Analysis may identify alternative paths for achieving service goals in a dynamic environment, and identify opportunities for improving FAA strategic planning when the mission environment evolves in ways not anticipated. 
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Figure 4: Service Analysis Portion of AMS Lifecycle Management Process

The enclosed portion of Figure 4 depicts the Service Analysis phase of the AMS Lifecycle. Figure 5 illustrates the Service Analysis process steps (Service-Gap Analysis only). These steps are described in detail in the subsequent sections. The service organization will participate in every step with support from the specialty groups listed in each section. 
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Figure 5: Service Analysis Process
The set of products produced from this process are required before entrance into CRD. These products are:
· Shortfall Analysis Report (Includes Description of Priority Need, Description of Legacy Case, and Preliminary Shortfall) 
· Inclusion in a current EA roadmap with an architecture board approval;
· Approved CRD plan (with signed Preliminary ACAT Determination Request).
2.1 Describe Priority Need and Preliminary Shortfall 

The first step in Service Analysis consists of three sub-activities: Describe Priority Needed Service, Describe Legacy Case, and Define Preliminary Shortfall. These three activities can be worked in parallel and each are described individually below. Each of these activities contributes content to a section of the final product of this step, the Shortfall Analysis Report.  The Shortfall Analysis Report is started in Service Analysis and then amended and revised during CRD (portions of the report will need approved independently according to the steps outlined in subsequent sections). 
2.1.1 Describe Priority Need

The purpose of this activity is to define the expected service outcomes of the initiative in terms of improvements in service delivery and contributions to FAA performance goals.  A service need is defined as the need for new or improved capabilities to meet either the current or predicted performance standards of the agency.  During this activity the part of the FAA EA in which the investment is captured (either the NAS EA or the Non-NAS EA) must be identified.  The Needed Services is comprised of Section 1 of the Shortfall Analysis Report.
2.1.2 Describe Legacy Case
The Legacy Case describes the current existing operational and technical environment and planned near-term capability resulting from the collective, currently operating and planned near-term set of assets, systems, facilities, people and processes that perform a certain FAA function.  The Legacy Case includes (1) all existing assets, systems, facilities, people and processes that are currently performing a function; and (2) legacy investments that are included in the program’s approved and funded segment baseline but are still awaiting delivery.  The Legacy Case does not include any description of additional investment (e.g., technology refreshment of system components) beyond what is already included in a program’s investment segment baseline (as approved by the Investment Decision Authority). 

The Legacy Case provides a common, consistent basis against which comparison can be made to estimate and measure performance improvements resulting from the investment.  The Legacy Case is comprised of Section 3.1 and 3.2 of the Shortfall Analysis Report. 
2.1.3 Define Preliminary Shortfall
The Office of Management and Budget (OMB) requires that investments eliminate a gap in the Agency’s existing or planned strategic goals and objectives while minimizing lifecycle costs.  When the needed capability differs from the current capability, a service gap or service shortfall exists.  The service shortfall is the difference between future service sought and the current state.  Defining the shortfall develops a clear understanding of the problem and its nature, urgency, and impact.  The shortfall must be described relative to FAA strategic objectives and goals. 
At this early stage, specific performance measures are not required.  Instead, general categories of desired improvements are defined.  These categories for improvement will be used later in the CRD phase as a framework for quantifying the physical and/or operational improvements that are expected to occur over the analysis period (Section 3.3). There should be a clear relationship between the shortfall and the capabilities described in the Legacy Case.  The purpose of identifying the preliminary shortfall is to categorize the change or anticipated improvement qualitatively, rather than quantitatively. Improvements should be stated relative to specific user performance attributes that will be affected by implementing the new functionalities of the proposed acquisition. Justification may include, but it not limited to, eliminating an existing shortfall, eliminating an emerging shortfall, taking advantage of a technology opportunity, or responding to a change in public policy.  The Preliminary Shortfall is comprised of Sections 2, 4, and 5 of the Shortfall Analysis Report.
Responsible Agent - Service Organization. Assistance from: 
Describe Priority Need
NAS:

AJP-15, AJP-66, AJP-14, AJF-3
Non-NAS:
ARD-1, ARD-200, AFC-300
Describe Legacy Case

NAS:

AJF-3

Non-NAS:
AFC-300
Identify Preliminary Shortfall

NAS:

AJF-3, AJP-1A
Non-NAS:
AFC-300, ARD-1
Product - Shortfall Analysis Report (Sections 1, 2, 3.1, 3.2, 4, and 5)
Document Approval Authority(ies) - 
NAS: 

Vice President, Service Organization

Director, Systems Engineering & Safety (AJP-1)
Non-NAS: 
Director, Service Organization

Director, Office of IT Research and Development – Chief Technology Officer

Supporting Tools and Guidance - 
Shortfall Analysis Report Template (Appendix C)

FAA Guidance: Conducting Shortfall Analysis (See AJF-3)
FAA Guidance: Defining and Applying the Legacy Case (See AJF-3)
Specialty Processes (Appendix J)

*Note: All approvals in this document are successive commencing with the first organization listed. Approvals must be obtained from all parties.

2.2 Propose Enterprise Architecture Roadmap Amendments

To determine which part of the Enterprise Architecture the initiative belongs in the NAS Chief Architect and the Chief Technology Officer (CTO) will coordinate with one another and provide feedback to the service organization.

2.2.1 NAS EA 

For NAS EA initiatives, the requesting service organization must ensure the initiative is included on an approved NAS EA roadmap.  If the NAS EA roadmap does not include the initiative, the service organization must prepare an Architectural Change Notice documenting the proposed amendment and coordinate with the NAS Chief Architect.
2.2.2 Non-NAS EA
For Non-NAS initiatives, the requesting service organization must ensure the initiative is included on an approved Non-NAS EA roadmap.  If the roadmap does not include the initiative, the service organization must prepare an Architectural Change Notice documenting the proposed amendment and coordinate with the CTO.  
Responsible Agent - Service Organization. Assistance from: 
NAS:

AJP-15, AJP-1A

Non-NAS:
ARD-1
Product - NAS EA or Non-NAS EA roadmap products and amendments

Document Approval Authority(ies) - 
NAS: 

NAS Chief Architect (AJP-15)
Non-NAS: 
Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)
Supporting Tools and Guidance - 
NAS Enterprise Architecture 
NAS EA Framework 


2.3 Prepare CRD Plan 
The CRD Plan is the document that outlines the approach the service organization will employ to complete the CRD phase of AMS. The purpose of the plan is to (1) ensure agreement among all organizations providing CRD resources; (2) define the products to be completed in CRD; and (3) establish a milestone schedule for the CRD effort. 

To ensure successful completion of the CRD process a cross-functional team must be created that possesses skills, knowledge, and perspective on the specific products developed during CRD. The team should include individuals with expertise in the following disciplines (1) functional analysis, (2) requirements development, (3) concept of use, (4) safety, (5) enterprise architecture, and (6) specialty engineering (as required). Additionally financial expertise will be required in (1) cost estimation, (2) shortfall quantification, and (3) investment analysis planning. A representative from each area of expertise should be identified and included in the CRD Plan. Resource availability dictates the CRD schedule and is the basis for reaching consensus around timelines for product completion. 

The Preliminary Acquisition Category (ACAT) Determination Request must also be completed prior to entrance into CRD. Each initiative going through AMS is assigned an Acquisition Category (ACAT Level) that classifies the project based on dollar thresholds and qualitative factors such as program risk, complexity, political sensitivity, and likelihood of changes to the safety of the NAS. The ACAT Level assigned will determine the governing authority (Investment Decision Authority), reviewing organizations, and documentation requirements for the program. The Preliminary ACAT Determination Request must be approved by the Director of Systems Engineering and Safety (AJP-1) for NAS initiatives and the Chief Technology Officer (ARD-1) for Non-NAS initiatives prior to the CRD Readiness Decision (CRDR).  
Table 1 provides a list of activities and organizations involved in CRD as well as the organizational leads and participants for each task.  The service organization must coordinate with participants when developing the CRD Plan to ensure resources are available.
	Activity
	Responsible Lead
	NAS Participants
	Non-NAS Participants

	Develop Solution CONOPS*
	Service Organization
	· ATS Concept & Validation Development Group (AJP-66) 

· Concept and Requirements Definition Group (AJP-1A)
	· Office of IT Research and Development - CTO (ARD-1)

· Office of IT Research and Development (ARD-200)

	Develop Functional Analysis
	Service Organization
	· NAS Requirements and Interface Management Group (AJP-14)
	· Office of IT Research and Development (ARD-200)

	Quantify Shortfall
	Service Organization
	· Investment Planning and Analysis Office (AJF-3)

· NAS Requirements and Interface Management Group (AJP-14)
	· Financial Analysis Division (AFC-300)

· Office of IT Research and Development (ARD-200)

	Develop Enterprise Architecture Products and Amendments
	Service Organization
	· NAS Enterprise Architecture Group (AJP-15) 
	· Office of IT Research and Development - CTO (ARD-1)

	Conduct Safety Risk Management
	Service Organization
	· Safety Group (AJP-19)
	· Safety Group (AJP-19)

	Develop Preliminary Requirements 
	Service Organization
	· NAS Requirements and Interface Management Group (AJP-14)
	· Office of IT Research and Development (ARD-200)

	Develop Range of Alternatives
	Service Organization
	· Concept and Requirements Definition Group (AJP-1A)

· Investment Planning and Analysis Office (AJF-3)

· NAS Requirements and Interface Management Group (AJP-14)

· NAS Enterprise Architecture Group (AJP-15)
	· Financial Analysis Division (AFC-300) for ITEB Projects or AJF-3

· Office of IT Research and Development (ARD-200)

	Estimate Costs and Benefits 
	Service Organization 
	· Investment Planning and Analysis Office (AJF-3)

· Concept and Requirements Definition Group (AJP-1A)
	· Financial Analysis Division (AFC-300)

· Office of IT Research and Development (ARD-200)

	Compose Investment Analysis Plan
	Service Organization
	· Investment Planning and Analysis Office (AJF-3)
	· Financial Analysis Division (AFC-300)

	Finalize ACAT Designation
	Service Organization
	· Investment Planning and Analysis Office (AJF-3)

· Concept and Requirements Definition Group (AJP-1A)
	· Financial Analysis Division (AFC-300)

· Office of IT Research and Development (ARD-200)

	Prepare for IARD
	Service Organization
	· Concept and Requirements Definition Group (AJP-1A)
	· Office of IT Research and Development (ARD-200)


*Some initiatives may be exempt from developing a Solution CONOPS (See Section 3.1)

Table 1: Generic Roles and Responsibilities for CRD

Responsible Agent - Service Organization. Assistance from: 
NAS:

AJP-1A

Non-NAS:
ARD-1 
Product - CRD Plan and Preliminary ACAT Form
Document Approval Authority(ies) - 
CRD Plan:

NAS: 

Director, Service Organization

Non-NAS: 
Director, Service Organization
Preliminary ACAT Form:

NAS: 

Director, Systems Engineering & Safety (AJP-1)

Non-NAS: 
Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)

Supporting Tools and Guidance - 
Preliminary ACAT Determination Request (Appendix A)
CRD Plan Template (Appendix B) 
2.4 CRD Readiness Decision 

The CRD Readiness Decision (CRDR) is the first decision point in AMS and serves as the gateway between the Service Analysis phase and the CRD phase.  At this decision, it is verified that the service need proposed to enter CRD is a valid investment opportunity within an enterprise architecture roadmap and that planning and resources for CRD are in place. 

Once all Service Analysis products have been completed, the CRD Lead will review the artifacts and provide feedback to the service organization. When agreement has been reached that the products are satisfactory and verification has been provided to the JRC Executive Secretariat as part of the IDA readiness process, the service organization will schedule a readiness briefing with the appropriate decision authority. The Enterprise Architecture Board (EAB) is the NAS decision authority and the Chief Technology Officer (CTO) is the Non-NAS decision authority. The CRD Plan and a briefing package will be presented to the appropriate decision authority. Once briefed the decision authority will make a recommendation to either advance the initiative to CRD or keep the initiative in Service Analysis until additional work can be completed.

The endorsed briefing package constitutes a recommendation for approval from the decision authority. The initiative formally advances to CRD after final approval from the Vice President (NAS) or the Director (Non-NAS) of the service organization has been obtained. 

Responsible Agent - Service Organization. Assistance from: 
NAS:

AJP-1A

Non-NAS:
ARD-1
Product - CRD Readiness Decision Package
Document Approval Authority(ies) - 
Endorsement and Recommendation for Approval:

NAS: 

Enterprise Architecture Board (EAB)    
Non-NAS: 
Architecture Review Board (ARB)
Final Approval:

NAS:

Vice President, Service Organization

Non-NAS:
Director, Service Organization LOB
Supporting Tools and Guidance - 
CRD Readiness Briefing Template (Non-NAS) (Appendix G) 
CRD Readiness Briefing Template (NAS) - (Enterprise Architecture Board Website)




3. CRD Process

The enclosed portion of Figure 6 depicts the CRD phase of the AMS Lifecycle. Figure 7 illustrates the steps necessary to complete the CRD process and an IARD. The Concept and Requirements Definition group (AJP-1A) and service organization will participate in every step for initiatives affecting the NAS. The Office of IT Research and Development (ARD-1) and the service organization will participate in every step for Non-NAS initiatives.
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Figure 6: CRD Portion of AMS Lifecycle Management Process
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Figure 7: CRD Process
3.1 Develop Solution Concept of Operations
The Solution Concept of Operations (Solution CONOPS) describes the functional characteristics of a proposed tool, technology, procedure, or system.  It focuses on specific capabilities identified in the higher level CONOPS at a greater level of detail.  The Solution CONOPS communicates overall quantitative and qualitative system characteristics.  In addition to defining functional and operational requirements, the Solution CONOPS, with supporting validation activities, drive system-level technical and performance requirements (e.g., Computer Human Interface (CHI)), so that specifications can be developed.

The Solution CONOPS document is used as a foundation for performing the functional analysis and, in turn, developing the preliminary Program Requirements.

Some initiatives may be exempt from developing a Solution CONOPS (i.e. acquisitions for software applications or code).  In the case of exemption, the service organization must provide the detail typically associated with the Solution CONOPS in the Service-Level CONOPS. The service organization must consult with AJP-66 (NAS) or ARD-1 (Non-NAS) to determine exemption and the specificity of details required.

Responsible Agent - Service Organization. Assistance from: 
NAS:

AJP-66, AJP-1A
Non-NAS:
ARD-1, ARD-200
Product - Solution Concept of Operations
Document Approval Authority(ies) - 
NAS: 

Manager, Service Organization



Manager, ATS Concept and Validation Development Group (AJP-66)


Manager, NAS Reqts & Interface Mgmt (AJP-14)
Non-NAS: 
Manager, Service Organization
Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)
Supporting Tools and Guidance - 
Solution CONOPS Template (Appendix K)

Systems Engineering Manual (Section 4.4.5.2)
Specialty Processes (Appendix J)

3.2 Develop Functional Analysis

The purpose of this product is to take stakeholder needs and translate them into functions. The high-level functions are then decomposed into sequentially lower-level sub-functions.  A function is defined as a characteristic action or activity that needs to be performed to achieve the desired service.  
Stakeholder needs are derived from the Needed Services (Section 2.1), the Preliminary Shortfall (Section 2.3), the CONOPS (Section 2.5), and the SR-1000 (NAS System Requirements).  During this activity the functions required to satisfy the need or accomplish the mission are identified and then defined.  Note that the identification should focus on what the new service will do, not how the service will be performed.  Through this process of analyzing functions a description of the system emerges and becomes the framework for developing requirements (Section 3.6) and physical architectures. 

The service organization must also analyze the environment a potential solution will face. Changes to an environment where a potential solution will operate may require defining additional functions.  During decomposition, it is important to consider the different operating environments in which the asset will perform throughout its lifecycle.

As part of the analysis the service organization must develop an N2 Diagram and a Functional Flow Block Diagram.  The N2 diagram is a visual matrix representing interfaces between system elements.  The Functional Flow Block Diagram organizes and depicts functions by their logical order of execution. Both diagrams provide a standardized approach for modeling the functional behavior of a system.  

Responsible Agent - Service Organization. Assistance from: 
NAS:

AJP-14
Non-NAS:
ARD-200
Product - Functional Analysis (Including: N2 Diagram and Functional Flow Block Diagram)
Document Approval Authority(ies) - 
NAS: 

Manager, Service Organization



Manager, NAS Reqts & Interface Mgmt (AJP-14)
Non-NAS: 
Manager, Service Organization
Program Director, Office of IT Enterprise Research and Development (ARD-200)
Supporting Tools and Guidance - 
Systems Engineering Manual (Section 4.4)
3.3 Quantify Shortfall
Quantifying the shortfall amplifies the preliminary shortfall work completed in Service Analysis by providing a clear understanding of the magnitude of the problem, its nature, urgency, and impact.  It provides insight into potential benefits a given initiative may provide.
During the process of quantifying the shortfall a compelling case must be presented as to why the initiative should be pursued. Justification for the investment may include, but is not limited to, eliminating an existing shortfall, eliminating an emerging shortfall, eliminating a technological gap, taking advantage of a technological advancement opportunity, or responding to a change in public policy. 

The service organization refines and updates the Preliminary Shortfall identified in Service Analysis (Section 2.3). Next, an analysis is done to quantify the size of the shortfall. Measures are typically defined in CRD that indicate the magnitude and scope of the shortfall. The analysis should provide data to justify new agency investments.  Methodology used to analyze the data must be included.  All shortfall analyses require AJF-3 or AFC-300 participation and approval.  AJF-3 or AFC-300 may also suggest measures that will allow program initiatives to better quantify shortfalls.
Some Non-NAS initiatives may not require a detailed analysis to justify a shortfall.  For instance, some initiatives require buying software improvements.  These improvements may represent the acquisition of a new product that is more robust in preserving information security by preventing computer viruses or including other automated security controls.  Consultation with the FAA Chief Enterprise Architect is strongly recommended to determine the detail required to meet OMB Circular A-130, OMB Circular A-11, and the Clinger-Cohen Act on IT investment management requirements.

Responsible Agent - Service Organization. Assistance from: 
NAS:

AJF-3, AJP-14

Non-NAS:
AFC-300, ARD-200
Product - 
Shortfall Analysis (Shortfall Analysis Report: Sections 6 and 7)
Document Approval Authority(ies) - 
NAS: 

Manager, Service Organization

Director, Investment Analysis and Planning (AJF-3)
Non-NAS: 
Manager, Service Organization

Manager, Financial Controls – Financial Analysis Division (AFC-300)
Supporting Tools and Guidance - 
Shortfall Analysis Report Template (Appendix C)

FAA Guidance: Conducting Shortfall Analysis (See AJF-3)
3.4 Develop Enterprise Architecture Products

3.4.1 NAS Initiatives

The service organization will engage in developing EA products and amendments in support of the CRD process.  The NAS Chief Architect may provide limited resources, consulting services, or technical expertise to assist in the development of the products. The following six architectural views are the baseline set of views for development during CRD, which are subject to tailoring based on the scope of the initiative: 

· AV-1, Overview and Summary Information: Provides scope, purpose, and intended users.  Identifies the environment in which the new capability will be used, as well as analytical findings

· AV-2, Integrated Dictionary: Architecture Meta Data, element hierarchies, and data repository with definitions of all terms used in products

· OV-1, High-level Operational Concept Graphic: High-level graphical/textual description of the operational concept

· OV-5, Operational Activity Model: Capabilities, operational activities, relationships among activities, inputs and outputs; overlays can show cost, performing nodes, or other pertinent information.

· OV-6c, Operational Event – Trace Description: Provides a sequence of events that are associated with a set of operational nodes as a result of a particular scenario. 

· SV-4, Systems Functionality Description: Functions performed by systems and system data flows among system functions.

Completed NAS EA products and amendments are submitted to the Technical Review Board (TRB).  The TRB reviews, assesses, and makes recommendations related to research and technology development initiatives on the alignment with functional descriptions in the EA.
3.4.2 Non-NAS Initiatives

The FAA Chief Enterprise Architect, or their representative, will assist the service organization for Non-NAS initiatives in developing EA products and amendments.  If the initiative is already in the EA roadmap, the FAA Chief Enterprise Architect, or their representative, determines whether further information is necessary.  If the investment does not appear in a roadmap, the FAA Chief Enterprise Architect, or their representative, will assist the service organization in satisfying the needs of the EA.

The service organization will present Non-NAS EA products and amendments to the Architecture Review Board (ARB) via the FAA Chief Enterprise Architect.

Responsible Agent - Service Organization.
Products - 
NAS: 

AV-1, AV-2, OV-1, OV-5, OV-6c and SV-4
Non-NAS: 
Determined by FAA Chief Enterprise Architect
Document Approval Authority(ies) - 
NAS: 

NAS Chief Architect (AJP-15)
Non-NAS: 
Architecture Review Board
Supporting Tools and Guidance - 
NAS: 

NAS EA Portal
NAS EA Framework
Non-NAS: 
Regulatory, Mission Support and Administrative Portal 
(Login required. Requests via email to 9-AWA-ARD-001-EA-Request@faa.gov)
3.5 Conduct Safety Risk Management

Conducting safety risk management during CRD allows for timely identification of safety risks. Completing risk management early ensures sufficient lead time for the service organization to implement appropriate mitigation plans. Safety Risk Management (SRM) requirements are detailed in the ATO Safety Management System (SMS) Manual and the Safety Risk Management Guidance for System Acquisitions (SRMGSA) and must be followed as directed by the ATO SMS Order JO 1000.37.
The Office of Safety (AJS-52) guides the service organization in determining what safety documents and work is required.  The service organization and their safety manager or safety engineer consult AJS-52 to determine SRM requirements and develop a system safety plan. The safety plan needs to be included in the following documents: Enterprise Architecture, preliminary Program Requirements (pPR) Section 14, and the Investment Analysis Plan (See SRM Guidance for Systems Acquisition: Section 5.1). 
The purpose of conducting SRM is twofold. First, SRM looks to understand if the initiative will affect the NAS. Second, SRM looks to understand if the initiative introduces a safety risk to the NAS.  If it is determined that the initiative affects the NAS and could introduce a safety risk into the NAS, an Operational Safety Assessment will be required for CRD.  If it does affect the NAS but does not introduce a safety risk into the NAS, this conclusion must be documented in a Safety Risk Management Decision Memo (SRMDM).  If the initiative does not affect the NAS, no SRM is needed however this conclusion must be documented in a Memo to File.  SRM requirements are independent of ACAT Level designation.  
AJP-19 is available to assist the service organization to determine the safety analysis and documentation required for all programs going through CRD.  The general guidance for safety analysis and documentation required for CRD are shown in the following table:

	Will the program/change impact the NAS?
	Will the program/change impact the safety of the NAS?
	Documentation Required
	Document Review/ Concurrence
	Document Approval

	Yes
	Yes
	OSA
	AJP-19 and SSWG
	Program/Service Unit Management

	Yes
	No
	SRMDM
	AJP-19 and SSWG
	Program/Service Unit Management

	No
	n/a
	Memo to file
	AJP-19
	Program/Service Unit Management


Table 2: Safety Risk Management Required Documentation
Previous safety analysis (e.g. JPDO CHA, JPDO CapSA, SRMDs for trials or prototypes, etc.) should be provided to AJP-19 for consideration in determining the safety analysis and documentation needed for CRD.
3.5.1 Develop Operational Safety Assessment (OSA)

Typically, for initiatives that could introduce a safety risk into the NAS, an Operational Safety Assessment (OSA) is conducted to identify, analyze, and document operational hazards and associated requirements. The OSA uses the CONOPS (Section 3.1) and Functional Analysis (Section 3.2) as inputs. Guidance on the SRM decision process and conducting safety assessments is found in the Safety SMS Manual and the SRMGSA.

The OSA consists of: (1) the Operational Services & Environment Description (OSED), (2) an Operational Hazard Assessment (OHA), and (3) the Assignment of Safety Objectives and Requirements (ASOR). 

The OSED describes the physical and functional characteristics of the initiative, environmental physical and functional characteristics, air traffic services, and operational procedures.  This description includes both ground and air elements. The OHA is a qualitative or quantitative safety assessment of the operational hazards associated with the product described in the OSED.  Each hazard is classified according to its potential severity and mapped to the ASOR.  This process uses hazard severity to establish safety objectives and requirements that result in an acceptable level of risk.

The information contained in the OSA supports the definition of product-level requirements early in the lifecycle. The early identification and documentation of these requirements will improve product integration, lower developmental costs, and increase product performance and probability of program success. 

The ATO System Safety Working Group (ATO SSWG) reviews and concurs with the OSA before it receives its final approval.  The OSA should be available in the event of a safety audit.

3.5.2 Develop Safety Risk Management Decision Memo (SRMDM)

SRMDMs are critical to various audit processes and required for changes that affect the NAS but do not introduce a safety risk into the NAS.  AJS-52, in concert with the service organization and their safety manager or engineer, is the approving authority for determining whether proposed changes affect the safety of the NAS.
Programs or systems that require funding through the Joint Resources Council or the ATO Executive Council must have the associated SRMDM concurred with by AJS-52.  The designated management official of the affected service organization signs the SRMDM and the document is kept on file for a period equivalent to the lifecycle of the system or change.  The SRMDM should be available in the event of a safety audit.

3.5.3 Develop Memo to File

The memo to file should explain clearly and succinctly why the program or change does not impact the NAS.  AJP-19 is available to provide assistance in making this determination and developing the documentation.  The memo to file should be kept on file for a period equivalent to the lifecycle of the system or change.  The memo to file should be available in the event of a safety audit.

Responsible Agent - Service Organization. Assistance from: AJP-19.
Product - OSA Report, SRMDM, or Memo to File
Document Approval Authority(ies) - 
NAS: 

Varies by program, see AJP-19
Non-NAS: 
Varies by program, see AJP-19
Supporting Tools and Guidance - 
SMS Manual
SRMGSA
SRMDM Template
AJP-19 Safety Website
Office of Safety Website


3.6 Develop Preliminary Requirements
The CONOPS, Functional Analysis, Shortfall, EA products, and OSA serve as the foundation for creating preliminary program requirements (pPR).  Other sources of relevant information include standards, specifications, handbooks, trade studies, identified stakeholder and user needs, NAS-level requirements, and the EA.  

Preliminary program requirements define top-level requirements and must not dictate a solution. The pPR should be written to allow evaluation of various alternative solutions. The document must specify only functional, performance, and constraint requirements while avoiding requirements that would bias toward a specific solution.  This rule does not apply to the final program requirements (fPR) developed specifically for the selected solution during Final Investment Analysis.  

Requirements development rarely succeeds in isolation. Service organizations must employ teams of individuals representing various technical, user, and programmatic disciplines (e.g., safety, security, human factors), to develop and analyze proposed requirements.  Users play an important role in determining requirements. Current users and future users of the service should be employed to support the requirements development process. Preliminary requirements should specify:  
· High-level functions the new capability must perform
· Performance requirements, if known, for the functions

· Interfaces with existing and planned systems, facilities, and users

· Safety Requirements

· Environmental and operational constraints

· Regulatory requirements 
Research or prototyping may be necessary to define the acceptable and achievable range of requirements.  Excessively detailed preliminary requirements are neither necessary nor desirable.  In such cases, a high-level summary statement describing the major functions and performance levels is sufficient.  

The Program Requirements Template should be used to develop the pPR. The CONOPS should be summarized and the abbreviated version included as Section 2 of the template. The remaining sections of the template should be completed with any information available; noting that at this early stage in the lifecycle requirements may be broad without specific details.  At minimum, sections 2, 3, 5, and 14 of the template are required for CRD.  
Responsible Agent - Service Organization. Assistance from: 
NAS:

AJP-14
Non-NAS:
ARD-200
Product - Preliminary Program Requirements (Program Requirements Template: Sections 2, 3, 5, and 14)
Document Approval Authority(ies) - 
NAS: 

Director, Service Organization


Director, Systems Engineering & Safety (AJP-1)
Non-NAS: 
Director, Service Organization
Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)
Supporting Tools and Guidance - 
Program Requirements Template 

Specialty Processes (Appendix J)

3.7 Develop Range of Alternatives

Generating a range of distinct and viable alternatives increases the possibility that the best possible solution is selected to eliminate all or an acceptable portion of the identified shortfall.

Preliminary alternative descriptions (pAD) must be developed for the range of alternatives that represent feasible solutions for the shortfall.  Creativity should be exerted in producing the list of viable technical alternative descriptions. Failure to exert originality may result in failure to identify a diverse and technically affordable set of solutions, which in turn may result in an unfavorable IARD.  
If necessary, trade studies may be conducted to assist in the development of preliminary alternatives. Methodology for conducting trade studies can be found in the System Engineering Manual (Section 4.6).
Alternatives have the following characteristics: 

· They are technically diverse and qualitatively different, creative, flexible, and innovative. 

· They eliminate or significantly decrease the shortfall(s); and consider nonmaterial solutions (for example, solutions involving added dedicated personnel). 
· When possible, commercial or non-developmental solutions are preferred, but not mandated.

At least three distinct technical alternatives are necessary. If the initiative is part of a NextGen portfolio or Operational Improvement, the description must specify the links to the portfolio or improvement.   

In cases where three distinct alternatives are difficult to identify, the service organization must work with AJP-1 for NAS initiatives or ARD-1 for Non-NAS initiatives to identify viable, realistic alternatives.  AJP-1 or ARD-1 can provide assistance on what options exist to form the alternatives and will also act as the approval authority on the acceptability of the product.

The alternatives developed during CRD will be high-level concepts, and thus will be referred to as preliminary alternative descriptions.  During Investment Analysis, these concepts are updated into detailed technical descriptions that provide cost and benefit estimates.
Alternatives generation differs from one initiative to another based on the type and complexity of the initiative. Hence, the process for generating alternatives does not lend itself to be described as a general process.  Generally, the process involves the service organization defining high-level technical alternatives using the CONOPS and the requirements identified in the pPR. The alternative concepts should identify "trade spaces," where decisions must be made to transition existing functionality into new (e.g., NextGen) systems or capabilities.

Both material solutions (e.g., systems or components) and nonmaterial solutions (e.g., procedural, personnel, or policy changes) should be considered.  It is important to determine solutions that meet all requirements, but solutions that only meet a majority, or portion, of the requirements should not be discounted.  If a solution only fulfills a portion of the requirements but is diverse, innovative, and has a positive impact on the targeted FAA performance measures it may still be considered.  Such consideration broadens the possibilities and allows identifying and evaluating alternatives beyond the obvious.  If the EA identifies an alternative, it must be evaluated during investment analysis. 
The legacy case (status quo/do nothing) will not be considered as one of the three required alternatives.  However, if a legacy asset upgrade or modification mitigates the shortfall(s), it must be evaluated. Also, acquisition alternatives (e.g., lease versus buy conditions on the same technical requirements) are not acceptable as distinct alternatives.
Responsible Agent - Service Organization. Assistance from: 
NAS:

AJP-1A, AJF-3, AJP-14, AJP-15 
Non-NAS:
ARD-200, AFC-300
Product - Preliminary Alternative Descriptions; Trade Study Report(s) (as required).

Document Approval Authority(ies) - 
NAS: 

Director, Service Organization

Director, Systems Engineering & Safety (AJP-1)
Non-NAS: 
Director, Service Organization
Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)

Supporting Tools and Guidance - 
Alternative Descriptions Template (Appendix D)
Systems Engineering Manual (Section 4.6 Trade Study Report Template)

FAA Enterprise Architecture
3.8 Estimate Cost and Benefits
Three types of quantitative estimates are required to be developed: a Legacy Case Cost estimate, a ROM lifecycle cost estimate, and a ROM lifecycle benefits estimate. 

The Legacy Case Cost Estimate is developed to capture the current operations and maintenance expenses for the existing assets and system.  All associated labor, parts, and material costs should be included in the estimate. Costs are estimated for the period equivalent to the Economic Service Life (remaining useful life) or the duration of the analysis period, whichever is shorter. 
A ROM (Rough Order of Magnitude) lifecycle cost and benefit estimate is developed for each alternative to provide the Agency with an initial understanding of the potential costs and benefits for each solution.  Based on the estimates the Agency can then determine if a particular solution should be further investigated or eliminated.
The service organization develops a ROM lifecycle cost estimate for each alternative, using suitable cost estimating techniques such as analogy and cost factors.  The ROM lifecycle cost estimate should be to 50% confidence level. The service organization will use the pAD as the basis for estimating costs. AJF-3 (NAS) or AFC-300 (Non-NAS) provides guidance on the techniques, estimating, and documentation levels.  Since the pAD describes the alternatives at a high-level, only high-level ROM costs are required. (A detailed cost estimate is created during Investment Analysis once the Technical Alternative Description is developed.)
The service organization develops a ROM lifecycle benefits estimate using suitable benefit estimating techniques (reference Guidance for FAA Benefits Estimation). The service organization will use the pAD as the basis for estimating benefits. AJF-3 (NAS) or AFC-300(Non-NAS) provides guidance, as required, on the techniques, estimating, and documentation levels. Since the pAD describes the alternatives at a high-level, only high-level ROM benefits can be estimated. (A detailed benefit estimate is created during Investment Analysis once the Technical Alternative Description is developed.)
Responsible Agent - Service Organization. Assistance from: 
NAS: 

AJF-3, AJP-1A
Non-NAS:
AFC-300, ARD-200
Products-  
Legacy Case Cost Estimate (Shortfall Analysis Report: Section 3.3 and 3.4) and
ROM Cost and Benefit Estimates for each alternative solution in the pAD 
(Investment Analysis Plan: Section 3)
Document Approval Authority(ies) - 
NAS: 

Director, Service Organization

Director, Investment Analysis and Planning (AJF-3)
Non-NAS: 
Director, Service Organization

Manager, Financial Controls - Financial Analysis Division (AFC-300)
Supporting Tools and Guidance - 
Preliminary ACAT Determination Request
Shortfall Analysis Report (Appendix C)

Investment Analysis Plan Guidance and Template
Government Accountability Office Cost Estimating and Assessment Guide
Guidance for FAA Benefits Estimation
3.9 Compose Investment Analysis Plan

The Investment Analysis Plan (IAP or IA Plan) ensures agreement among all organizations providing resources during IA, defines expected products, and establishes a milestone schedule for the Investment Analysis effort.  

The service organization develops the Investment Analysis Plan with assistance from AJF-3 (NAS) or AFC-300 (non-NAS), as the final step before the IARD.  The plan for IA:  (1) defines scope, intended benefits and assumptions; (2) describes alternatives with their associated ROM costs and benefits; (3) defines organizational roles and responsibilities, (4) specifies a target schedule, and (5) estimates resources needed for the work.  It also includes the planned safety analyses to support the Initial Investment Decision (IID).  By signing the IAP, the organizations that will conduct the analysis agree to provide the resources necessary to complete the work.

Responsible Agent - Service Organization. Assistance from: 
NAS:

AJF-3
Non-NAS:
AFC-300
Product - Investment Analysis Plan
Document Approval Authority(ies) - 
NAS: 
Director, Service Organization
Director, Systems Engineering & Safety (AJP-1)
Director, Investment Analysis and Planning (AJF-3)

Non-NAS: 
Director, Service Organization

Director, Office of Financial Controls (AFC-1)
Supporting Tools and Guidance – 
Preliminary ACAT Determination Request
Investment Analysis Plan Guidance and Template
3.10 Finalize ACAT Designation Request

After the IA plan has been approved by AJF-3 (NAS) or AFC-1 (Non-NAS), the ACAT Determination Request is updated with relevant data gathered from the CRD process. The ACAT Level is finalized with an Acquisition Executive Board (AEB) approval. The service organization should schedule the AEB meeting through the Acquisition Policy Group (AJA-A1) at least two months in advance. 
Responsible Agent - Service Organization. Assistance from: 
NAS:

AJF-3, AJP-1A
Non-NAS:
AFC-300, ARD-200
Product - ACAT Determination Request
Document Approval Authority(ies) - Acquisition Executive Board
Supporting Tools and Guidance - 

ACAT Determination Request Form
ACAT Determination Criteria
ACAT Request and Determination Process
3.11 Investment Analysis Readiness Decision (IARD) 
At the Investment Analysis Readiness Decision (IARD), the Investment Decision Authority (IDA) reviews the analytical products produced during CRD and validates that the proposed initiative should proceed to IA as a meaningful investment opportunity for the FAA to further consider.

The JRC Executive Secretariat (AJA-A1) conducts weekly status reviews as part of the IDA readiness process to assure that the AMS requirements in this phase have been completed before placing the decision on a meeting agenda or scheduling the desired decision briefing with the IDA.  The service organization must begin to participate in the IDA readiness process at least 3 months before the desired IARD date.  

An IARD briefing is scheduled through AJA-A1 and then presented to the IDA. The service organization, in conjunction with the CRD Lead prepares the briefing and assembles all material needed to assess the readiness for proceeding into IA. 
The decision package contains the following items:
Executive Summary (Appendix E)
Shortfall Analysis Report (Appendix B)
ACAT Determination Request
Preliminary Program Requirements Document
Enterprise Architecture products and amendments

Signed Investment Analysis Plan

Safety Risk Management Decision Memo (if applicable)
Each ACAT Level has a unique Investment Decision Authority and set of reviewing organizations.  The table of Investment Decision Authorities by ACAT Level can be located in AMS Policy (Section 1.2.5 Table 1).  
Responsible Agent - Service Organization. Assistance from: 
NAS:

AJP-1A 

Non-NAS:
ARD-200
Product - Briefing package to the IDA
Document Approval Authority(ies) – Reference AMS Policy (Section 1.2.5:  Table 1).  
Supporting Tools and Guidance - 
AMS Policy (Section: 1.2.5)

IARD Executive Summary Template (Appendix E)
IARD Briefing Template (Appendix F) 
APPENDICES

Appendix A: Preliminary ACAT Determination Request Template 
Point of Contact/Phone:
____________________________________
Date:  ______________

Program Name:
​​​​​​​​​​​​​​​​​​​​​​​​​​
__________________________________________________________

AMS Life-Cycle Phase:
Concept and Requirements Definition

	Program Description

	Is this program part of the NAS?
	[image: image9.wmf]Yes


	[image: image10.wmf]No



	
	If yes – is this program contained in the enterprise architecture?
	[image: image11.wmf]Yes


	[image: image12.wmf]No



	Is this a Non-NAS IT Program?
	[image: image13.wmf]Yes


	[image: image14.wmf]No



	
	If yes – does it meet any of the following criteria?

	
	FAA enterprise wide impact
	[image: image15.wmf]Yes


	[image: image16.wmf]No



	
	Critical to mission support functions of the FAA
	[image: image17.wmf]Yes


	[image: image18.wmf]No



	
	Significant impact on one or more FAA Lines of Business
	[image: image19.wmf]Yes


	[image: image20.wmf]No



	
	Impact on mission support functions of the FAA
	[image: image21.wmf]Yes


	[image: image22.wmf]No



	Program Costs

	
	F&E
	[image: image23.wmf]


	Single Year F&E
	[image: image24.wmf]



	
	Ops
	[image: image25.wmf]


	How many years of Lifecycle costs?
	[image: image26.wmf]



	
	Briefly explain source of cost estimate:

	
	[image: image27.wmf]



	Program Impacts (see attached range definitions)

	Criteria
	Low
	Low / Medium
	Medium
	Medium / High
	High

	Complexity
	[image: image28.wmf]
	[image: image29.wmf]
	[image: image30.wmf]
	[image: image31.wmf]
	[image: image32.wmf]

	Risk
	[image: image33.wmf]
	[image: image34.wmf]
	[image: image35.wmf]
	[image: image36.wmf]
	[image: image37.wmf]

	Political Sensitivity
	[image: image38.wmf]
	[image: image39.wmf]
	[image: image40.wmf]
	[image: image41.wmf]
	[image: image42.wmf]

	Safety
	[image: image43.wmf]
	[image: image44.wmf]
	[image: image45.wmf]
	[image: image46.wmf]
	[image: image47.wmf]

	Based on program impacts, what is the aggregate rating of complexity, risk, political sensitivity, and safety?

(Please use best judgment when aggregately evaluating the criteria based on qualitative factors above.)

	
	Low
	Low / Medium
	Medium
	Medium / High
	High

	Aggregate rating
	[image: image48.wmf]
	[image: image49.wmf]
	[image: image50.wmf]
	[image: image51.wmf]
	[image: image52.wmf]

	Recommended Preliminary Acquisition Category (ACAT)
	[image: image53.wmf]

Level ____________________




	Is the recommended ACAT level different from the objective designation based on financial criteria alone (program costs)?
	[image: image54.wmf]Yes


	[image: image55.wmf]No



	If Yes, then attach rationale for the decision (not to exceed one page)


	Sponsoring Director
	[image: image56.wmf]


	
	

	
	Print Name
	Signature
	Date

	

	Preliminary Acquisition Category (ACAT) Level

	Designated ACAT level (if different from sponsor recommendation)
	[image: image57.wmf]

Level _____________



	Attach explanation for different Preliminary ACAT Determination (not to exceed one page)

	Approval
	<Name> 
	
	

	
	<Title>
	Signature
	Date


A final ACAT determination must be obtained from the Acquisition Executive Board before the Investment Analysis Readiness Decision.

Please provide a brief description of the program:

Appendix B: Template for CRD Plan
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	Federal Aviation

Administration

	
	
	

	
	
	Version 2.1
Date August 6th, 2010

	Concept and Requirements Definition (CRD) Plan for <Program Name>

<Organization Name>

Approved by:

_______________________________
Date:_______________

<Director, Service Organization>


	


Executive Summary

The Executive Summary is a tersely worded synopsis of the Service Analysis effort (usually a 4 to 5 page limit product).  The Executive Summary starts with a statement of the problem to include the service need(s) and the shortfall(s) being addressed by the effort.  If a NAS operational need is being targeted, reference should be made to where it lies within the NAS-SR-1000.  Every effort is made to describe the operating environment and capabilities used for sustaining/maintaining the NAS in language that can be comprehended by a diverse audience of many backgrounds.

Special attention should be given to describing the enhancements in service capability that the effort is expected to produce.  These enhancements must relate back to the need or shortfall that has been identified.  In addition, provide an explanation how the “new” proposed capabilities are consistent with the FAA’s overall service delivery strategy (example: Flight Plan, Next-Gen strategic goals, and Agency performance targets).  

Finally, discuss any working assumptions and constraints that may impact the effort’s targeted completion date or the execution and completion of proposed products as they appear in the CRD plan. Where applicable, discuss other identified or known risks.  Remaining service life of existing capabilities where appropriate, and proposed service life of new capabilities should be identified. If the effort involves systems that will interface with other systems whose capabilities are also changing then dependencies and efficiencies must be discussed.

Include the preliminary ACAT level for your effort.

Required Resources

This list should include the CRD Lead, Program Lead, and every organization that will provide resources during CRD.  All resources listed should have an associated description of the role played during the CRD process. The following table is used for example purposes only. 

	Resource
	Name
	Role

	CRD Lead
	
	AJP-1A is responsible for providing oversight and guidance through the CRD phase. The CRD Lead performs quality assurance functions to ensure the CRD plan is implemented and expectations of all deliverables are met.

	Program Lead
	
	The Program Lead guides the investment initiative through the AMS lifecycle.  The Program Lead has responsibility for allocating resources, monitoring budgetary constraints, managing timelines, and the ultimate achievement of all deliverables.

	Contractor Support Lead
	
	This third-party Contractor Lead supports the Program Lead in accomplishing his/her objectives.

	Program SME
	
	The Project Subject Matter Expert (SME) provides expertise, experience, and in-depth knowledge unique to the program.


Schedule and Responsibilities

This section should include major milestones and deliverables, their associated target completion dates, and the person(s) responsible for completing said deliverables. At minimum the schedule should list all major CRD Deliverables and the first four AMS Decision Points. All EA Roadmap milestones should be included (where applicable).  Agents listed in the table should be individuals, not organizations.  The service organization must coordinate with all individuals providing resources to ensure completion dates are reasonable. Resource availability will dictate the CRD schedule.  The following table is used for example purposes only.  Program offices have the flexibility to display information in the format that best relays the information.  

	Deliverable
	Responsible Agent 
	Reviewing Agents
	Review Period
	Target Date

	Develop CONOPS
	
	
	
	

	Develop Functional Analysis
	
	
	
	

	Quantify Shortfall
	
	
	
	

	Develop EA Products
	
	
	
	

	Conduct Safety Risk Management
	
	
	
	

	Develop Preliminary Requirements (pPR)
	
	
	
	

	Develop Range of Alternatives
	
	
	
	

	Estimate Costs and Benefits
	
	
	
	

	Create Investment Analysis Plan (IAP)
	
	
	
	

	Finalize ACAT Designation Request
	
	
	
	

	Create Investment Analysis Readiness Decision (IARD) Briefing Package
	
	
	
	

	Joint Resources Council (JRC) Readiness Checklist
	
	
	
	


	Milestone
	Target Date

	Concept and Requirements Definition Readiness Decision
	

	Investment Analysis Readiness Decision
	

	Initial Investment Decision
	

	Final Investment Decision
	


Appendix C: Shortfall Analysis Report Template
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Template
Shortfall Analysis Report
FOR

Name of Initiative
Approved by:

_______________________________
                 

Date:___________
Vice President, Service Organization
Approved by: 
_______________________________
                 

Date:___________
Director, Systems Engineering & Safety (AJP-1)
Approved by: 
_______________________________
                 

Date:___________
Director, Investment Planning & Analysis (AJF-3)
(*Final Shortfall Analysis Report Only*)
Sponsor
Name
Title

Contact Information

Federal Aviation Administration
800 Independence Avenue
Washington, D.C. 20591
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The Shortfall Analysis Report re-states the problem being addressed by the initiative, identifies the severity of the problem, and explains the methods used to generate the shortfall estimate.  This does not include monetizing the shortfall which will be done later in Concept and Requirements Definition.  Detailed documentation is essential for future validation, verification, accuracy of the shortfall estimate, and provides methodological guidance for future benefit estimates.
1. Problem Statement

Clearly state the problem that needs to be addressed or resolved. If performance standards are not meeting, or projected to meet, the operational needs of the Agency, identify the measure(s) associated with this condition. State the primary shortfall categories that are analyzed in the report (from “Define Priority Service Needs” in the FAA AMS Service Analysis Process).
1.1 Needed Services

From a functional perspective, provide a brief description of the new or updated capability that is required to meet FAA strategic objectives.  Include a brief history of the initiative, origin of the initiative, and a brief description of how the current capabilities differ from the needed future capabilities (from “Priority Service Needs” in the FAA AMS Service Analysis Process).  Cite relevant service analyses that defined the needed services and capabilities.
1.2 Relationship to Agency Strategic Goals 

Identify which Agency strategic goals and objectives are supported by the needed capability.  Describe which Enterprise Architecture (EA) Operational Improvements (OIs) are subject to this shortfall analysis, and their relationship to NextGen and the FAA Flight Plan.  

1.3 Impact

Identify other programs impacted by this initiative.  State whether or not the shortfall under consideration is being addressed, in whole or in part, by other FAA initiatives.   

1.4 Operational Concept
Describe the Operational Concept.  Answer the following questions in the narrative:

· What will the initiative physically or operationally do? 

· How can I measure that? What historical data are available for creating a metric? What tools are available for predicting future values of the metric? 

· How will this initiative permit new FAA or ATC procedures? How will it reduce regulations or permit greater flight efficiency? 

· How does the NAS operational concept look with the new capability?  How will people do their job differently as a result of this initiative?
· What people will be affected by this new capability?
1.5 Participating Organizations that Support the Needed Capability 

List the individuals and their organizations that are part of the shortfall analysis team and describe their roles.

2. 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.  

3. Current System Capabilities (Legacy Case) 

An accurate and defensible estimate of current capability shortfalls requires that the “Legacy Case” be clearly identified at the beginning of the analysis.  The Legacy Case is a description of: (1) the existing technical and operational environment; and (2) the near-term capability resulting from the addition of the approved and funded (but not yet delivered) near-term set of assets, systems, facilities, people and processes that perform a certain FAA function.  It does not include any additional investment (e.g., technology refreshment of system components) beyond what is already included in a program’s investment segment baseline, as approved by the Investment Decision Authority. Thus, the Legacy Case includes (1) all existing assets, systems, facilities, people and processes currently performing a function; and (2) current legacy investments that are included in the program segment baseline and still awaiting delivery.  See FAA Guidance for Defining and Applying the Legacy Case.

3.1 Legacy Case Technical/System Description

The legacy technical/system description is developed during Service Analysis. It provides sufficiently detailed technical (e.g., system) and programmatic (e.g., maintenance) requirements for the Legacy Case to develop a cost estimate, identify and quantify shortfalls, and assess risk.  

3.2 Legacy Case Operational/Process Description

The legacy operational/process description is also developed during Service Analysis and includes processes, procedures, and interfaces (e.g. periodic position reporting to controllers by pilots, required separation between in-trail aircraft on oceanic routes, etc.) that are in place to provide the current required services and capabilities supported by the legacy system(s).  

3.3 Legacy Case Risk Assessment

There is always some uncertainty associated with projecting legacy shortfalls that would occur in the absence of additional capital investment. Address the risks associated with maintaining the current system with regard to the operational environment, supply/support, interface with current systems, new acquisitions and planned investments. 
The service organization validates the Legacy Case with Systems Engineering and Safety, as well as with the NAS EA group (AJP-15) for all NAS projects, or the Office of Information Services, Office of IT Research & Development (ARD-001), for all non-NAS projects.

3.4 Legacy Case Cost Estimate
The Legacy Case cost estimate captures Operations and Maintenance (Ops) expenses for the Economic Service Life or the analysis period, whichever is shorter.  All associated labor, parts, and material costs associated with Ops activities should be included in the estimate.   The only Facilities and Equipment (F&E) costs that may be included in the estimate are those costs associated with current approved segment baseline investments that are funded and awaiting delivery.

4. Future Functional Capabilities 

Describe, in detail, the required future functional capabilities described in Section 1.1 and explain the impact that system improvements will have on end users.  Identify the source of the required functional capabilities.

This section simply states the required future capabilities, not how to achieve them.

5. Describe Shortfall

5.1 Shortfall Categories

Depending upon the type of proposed investment, shortfalls can be grouped into categories such as
:  

Administrative 

Capacity in constrained airspace (e.g., demand-to-capacity reduction) 

Environment (e.g., emissions reduction) 

Infrastructure (facilities, equipment, maintenance) 

Productivity (e.g. number  of aircraft handled/avoided staffing)

Safety (e.g., accident rate, severity of accidents) 

Security (e.g., number of intrusions, severity)
User Efficiency (e.g., airborne and ground operational delays, aircraft routing) 

5.2 Magnitude of Shortfall
Describe the shortfall in detail.  Identify the most important metric(s) that will be impacted by the initiative.  These metrics must relate to FAA’s strategic objectives and goals.  For quantifiable shortfalls this explanation must include a numeric measure, value and percentage indicating the magnitude of the shortfall.  Describe and estimate the future effects and impacts of the shortfall if not addressed.  Display the findings in appropriate and easily understood tables, charts and/or graphs.
For example:  Historical data may show that failure rates for a major piece of equipment are increasing, and the down time for each failure is increasing as well, resulting in increased delays.  Shortfall analysis would show historical data for Mean Time Between Outages (MTBO), Mean Time to Repair/Restore (MTTR), and delays and project those figures for a time into the future representing the analysis period.  A reduction in MTBO and MTTR could result in decreased delays, and a decrease in maintenance staffing.     
Along with quantitative shortfalls, qualitative shortfalls may also be included.  These include such items as some types of environmental impacts and the intrinsic value of information.  Although these shortfalls cannot be quantified, they can be illustrated.  While these shortfalls will not have a numeric measure, they must have a description conveying the extent and scale of the shortfall.  The analysis must depict the importance of this shortfall, as well as any possible resulting impairment to end users, FAA or the general public.  

Examples of shortfall categories and suitable metrics are
: 
· Air Navigation Service Provider (ANSP) Productivity:

· Restoral times

· System outages

· Failure rates

· System availability

· Training and personnel costs

· Staff productivity

· Airport and Airspace Capacity (when constrained): 

· Average demand-to-capacity and/ or peak demand-to-capacity 

· Throughput (Number of operations (e.g. flights) per time period)

· Environment:

· Emissions

· Noise

· Infrastructure

· Number

· Size

· Labor hours

· Utility usage

· Safety:

· Accident rate

· Death and injury rate

· Operational errors

· Pilot deviations

· Near miss

· Equipment/property damage

· Security:

· Response time

· User Efficiency:

· Passenger delays

· Operational delays

· Distance/time/fuel

6. Data
Explain, substantiate and evaluate the data used to quantify the shortfall.  Provide rationale for normalizing or adjusting the data. Documenting data sources is vital.  Cite references or source material such as previous analyses and/or studies. Identify the shortcomings of previous analysis which have already been addressed as well as those which have yet to be addressed.

If the shortfall analysis involves cost avoidances or savings, include quantities, unit costs, schedules, and other relevant cost parameters. Visual aids such as diagrams, charts, graphs, or tables are helpful and highly recommended.

7. Methodology
Provide an overview of the methodology that was used to quantify the data. The overview clearly explains what was done and how it was done in a step-by-step, chronological progression.  Diagrams, charts, graphs, or tables are recommended.  All aids depicting the methodology should have citations and headings describing their content.  Models used in the estimation process should be identified and described in detail, including how they operate, input assumptions, known weaknesses, and outputs. References must also be provided.
Executive Summary (One page maximum)

The Executive Summary provides a very high level review of the shortfall analysis.  It includes a brief synopsis of the history of the initiative and any (no more than two) unique or particularly important assumptions made.  It highlights the characteristics of the shortfall between current, “Legacy Case,” capabilities and future capabilities.  It contains a summary of the data and methodology used to quantify the analysis.
Many higher-level reviewers will read only the executive summary.  If accomplished properly, this section alone can do much to establish the credibility of the analysis. 
Appendix D: Alternative Description Template

**This is not a mandatory outline, but merely a suggestion on what should be included for each alternative
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GENERAL INSTRUCTION
Purpose:  This document provides FAA executives engaged in making investment decisions with a basic understanding of each alternative solution being proposed to meet service needs.  It provides the technical basis for estimating lifecycle costs and benefits.  During Concept and Requirements Definition, it supports development of rough order of magnitude (ROM) lifecycle costs estimates.
. During Initial Investment analysis, this document describes each viable alternative in sufficient technical and programmatic detail to support accurate lifecycle cost and benefits estimates.  This is a “living document,” which is updated for major reviews at each of AMS lifecycle decision points.

Analysis: Three viable, technically diverse alternatives are strongly suggested to satisfy OMB Capital Planning and Investment Control requirements described in OMB Circular A-11.  In rare instances, 3 viable technically diverse options may not be readily apparent, but either AJP-1 or ARD-200 can be of assistance in assessing other potential considerations.  The existence of 3 meaningful alternatives may not exist based on other factors such as where the given initiative exists on its respective lifecycle relative to new capability under analysis. In some other cases, there may not be three viable alternatives.  In other words, the alternatives under consideration may be less than the desired quantity of three.
For initiatives undergoing Concept and Requirements Definition, these alternatives are developed as high-level concepts and called Preliminary Alternative Descriptions.  During Initial Investment Analysis, these concepts are documented as detailed descriptions that provide Investment Decision Authorities (IDAs) and cost and benefits estimators with a complete understanding of what is being proposed.  

Alternatives should be qualitatively different from each other (e.g., airborne-based vs. ground-based, satellite-based vs. ground-based) so that maximum creativity, flexibility, and innovation is encouraged in developing and evaluating investment proposals.  To a very limited (and extremely rare) extent, an “acquisition alternative” may be considered for use as one of the alternatives to be evaluated (traditional product acquisition vs. service acquisition, or lease vs. option to buy, etc.)  Each proposed alternative must meet any design-to-cost goals or unit cost goals.  

The alternatives must: 

· Be viable and able to resolve the problem we are trying to solve

· Satisfy the capability shortfall (alternatives may not meet 100% of requirements) 

· Have a positive impact on FAA performance measures 

· Contain a quantitative and narrative description, including the technical, physical, and performance features pertinent to costing the alternative and quantifying the benefits
· Describe all efforts and impacts associated with an alternative regardless of the funding source or performing organization (e.g., staffing, training, or infrastructure).

Responsibilities: The service organization develops the set of viable alternatives with the assistance of the following:

· the sponsor

· the appropriate systems engineering organization (or ARD-200) 

· Research, Engineering, and Development (R,E&D) organization

· Investment Planning and Analysis group

Alternatives:  Describe each alternative.  Include a description of the reference case.  The reference case (current capability or legacy case) may assume a modest level of sustainment (e.g., buy-out of spare parts and line replacement units) to extend service life as much as feasible, but it should not assume significant levels of investment, such as an investment in a service-life extension program, unless that can be determined to (1) continue to meet FAA requirements over the foreseeable future; and (2) the benefits of such an investment strongly suggest it would be in the best interest of the FAA.
Content: Costs are estimated according to how closely the proposed new capability matches an existing capability whose actual costs are known.  This is called analogous estimation.  To facilitate analogous cost estimation, write the alternative descriptions in a way that facilitates cost estimation. Include reasonable assumptions of a new capability similarities to and differences from existing assets when specific information on a proposed capability is not available.  Describe an existing or under-development capability that is reasonably similar in function, size, or complexity to the proposed capability.  Explain any current operational product(s) that is similar in nature and performance (e.g., same functions, same size) to this proposed alternative.  Summarize the similarities and differences between the analogous products and this alternative.

Highlight technical, operational, and programmatic similarities and differences that drive cost differences among alternatives and are relevant to their costing (e.g., different acquisition strategy, such as competitive down-select or sole source from the outset).    

CONTENT OF ALTERNATIVE DESCRIPTIONS
Overview:  Describe the alternative and its key performance parameters, as well as a diagram or concept drawing with major segments, parts, and sub-elements. 

Characteristics:  Briefly describe prime mission equipment, facilities, hardware and software; the discussion should follow the elements in the FAA standard Work Breakdown Structure.  Describe the principal physical and functional features of the proposed new capability, as compared to the analogous capability.  These include:

New Hardware:  Describe required equipment types and quantities.  If not known specifically, then identify generically and explain how the planned capability differs from the analogous capability. 

New Software:  State the estimated number of source lines of code or function points; if not known, estimate the size relative to the analogous system (e.g., “50% larger”).  Identify the expected software language(s) to be used.

Facilities Requirements:  Describe any new facilities or major modifications (e.g., added electric power, additional space, etc.) to existing facilities needed to support the development, production, or deployment of the alternative. If a new facility will be needed, state its relative size in square feet and where it will be located.  For each facility type (Air Route Traffic Control Center, Terminal Radar Approach Control facility, Air Traffic Control Tower, Air Traffic Control System Command Center, etc.) describe the expected impact (i.e., low, medium, high) of the alternative on existing facilities (e.g., space, power, lighting).

Performance Quality Factors:  Describe requirements for operational availability, reliability, and maintenance.  Provide quantifiable metrics in which to evaluate the performance of the needed capability.

Maintenance Concept:  State whether the alternative needs specific organic (in-house) or contractor maintenance and, in general, how maintenance will differ from that of the analogous capability. 

Interface Requirements:  Describe needed interfaces between the alternative and new or existing NAS or other FAA systems or facilities with which it must interact, either physically or functionally.

Telecommunications Requirements:  Describe any major telecommunications requirement beyond what the current/future FAA Telecommunications Infrastructure program will provide.

Quantities:  State the number of sites and number of assets per site for each alternative.  If specific locations are known, identify them as well.

Schedule:  Identify contract award, initial operating capability, and final operating capability target dates.

Complexity:  Give the reasons why acquisition and deployment of this capability will be more or less difficult, unique, or complex than the analogous product or other prior FAA experience.

Risks:  Describe where the alternative likely is “pushing the envelope,” either in its production (i.e., process risks that threaten cost and schedule growth in production) or its in-service use (i.e., product risks) that may prevent the alternative from being successful in its intended use.  This may include major risk or uncertainty areas such as software development, software certification, pilot acceptance, controller acceptance, human-system interface optimization, concept of use, technology maturity, schedule, acquisition strategy, competition, staffing and training, or other major risk areas. 

Interdependencies:  Describe other initiatives or programs that may have a potential impact on this alternative, or those on which this initiative may have an impact. 

Testing Strategy:  Describe the testing and evaluation strategy that will be used, if known.
Staffing and Training Impact:  Describe the estimated changes in manpower levels, personnel selection criteria, and training requirements for all users (e.g., operators, maintainers, supervisors, and support personnel) needed to support the alternative in its In-Service management. 

Activity Rates:  Summarize the expected operational tempo in terms of operating hours per year, number of operations per month, volume of transactions, etc.

Appendix E: Investment Analysis Readiness Decision Executive Summary Template

Investment Analysis Readiness Decision Executive Summary for 

(proposed initiative)

Problem/Shortfall: 

Identify the problem this initiative is intended to address or projected shortfall that needs to be cured to meet FAA needs by a date in the future.  Summarize the benefits projected to be achieved by this investment initiative. (No more than 1 page).

Program Requirements: 

Describe high-level preliminary program requirements.  (No more than 2 pages).

Alignment with Enterprise Architecture:

Describe whether program requirements “fit” within the Enterprise Architecture and (if applicable) NAS architecture.  Graphics, such as the AV-1 and/or OV-1 views, may be beneficial.  (No more than 2-3 pages).

Summary of Legacy Case & Alternatives: 

If there is a legacy case (i.e., operational asset) being included as part of this requirement, provide the following descriptions:  (a) existing capabilities; (b) existing or projected shortfall between the projected need and existing capabilities; (c) viable alternatives that could potentially meet service requirements, as well as their potential abilities to meet the desired schedule; and (d) rough estimate of lifecycle costs for each alternative to be evaluated.

Significant Issues: 

Identify significant issues and/or risks that could impact program implementation.  Define key implementation milestones and dates, especially as they pertain to schedule commitments in the Enterprise Architecture.
Appendix F: Investment Analysis Readiness Decision Briefing Template

Investment Analysis Readiness Decision Briefing

for the (proposed investment initiative)
Purpose:  The briefing for the investment analysis readiness decision (IARD) provides an objective and fair assessment of the merits of proceeding to investment analysis.

Format: The briefing format is located at the following web link: 

https://employees.faa.gov/tools_resources/branding_writing/standards_tools/powerpoint/.

Content:  The IARD briefing includes:

Decision requested. 

Description and scope of initiative

· Problem statement

· Integration with the strategic management process

· NextGen Portfolio impacted

· Integration with the FAA Enterprise Architecture
 Identification of the shortfall to include

· Quantification of the shortfall

· Criticality of the shortfall

· Economic and verifiable operational impact of the shortfall & timeframe, especially on FAA and lines of business measures
· How much of the shortfall is this initiative expect to eliminate

The set of alternatives, with limited technical descriptions of each including the state of technology development

The rough lifecycle cost estimates for each alternative

Summary of the Investment Analysis Plan (include high-level schedule)

High-level risks (if known at this time)

Findings of the Operational Safety Assessment (if performed)

Critical interdependencies

Recommendation for ACAT level

Appendix G: Non-NAS CRD Readiness Briefing Signature Template

	
	[image: image60.jpg]



	Federal Aviation

Administration

	
	
	Version 1.0

Date August 6th, 2010

	
	
	

	Readiness Decision
Concept and Requirements Definition (CRD) 
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Endorsed by:
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Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)


	


Appendix H: Service Analysis Approval Matrix

Service Analysis Product Approval Matrix

	Product
	Document Approving Authority

	
	NAS Initiatives
	Non-NAS Initiatives

	Shortfall Analysis Report 
(Describe Priority Need, Describe Legacy Case, Identify Preliminary Shortfall)
	· Vice President, Service Organization
· Director, Systems Engineering & Safety (AJP-1)
	· Director, Service Organization
· Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)

	Enterprise Architecture Roadmap or Amendments
	· NAS Chief Architect (AJP-15)
	· Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)

	Concepts and Requirements Definition (CRD) Plan
	· Director, Service Organization
	· Director, Service Organization

	Preliminary Acquisition Category Level Form
	· Director, Systems Engineering & Safety (AJP-1)
	· Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)

	CRDR Briefing Package
	· Enterprise Architecture Board (EAB)
· Vice President, Service Organization
	· Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)
· Director, Service Organization


Note: Approvals are successive commencing with the first organization listed. 

Appendix I: CRD Approval Matrix

CRD Product Approval Matrix

	Product
	Document Approving Authority
	Courtesy Notification

	
	NAS Initiatives
	Non-NAS Initiatives
	

	Solution CONOPS
	· Manager, Service Organization

· Manager, ATS Concept and Validation Development Group (AJP-66)

· Manager, NAS Reqts & Interface Mgmt (AJP-14)
	· Manager, Service Organization

· Program Director, Office of IT Enterprise Research and Development (ARD-200)
	N/A

	Functional Analysis
	· Manager, Service Organization 

· Manager, NAS Reqts & Interface Mgmt (AJP-14)
	· Manager, Service Organization 

· Program Director, Office of IT Enterprise Research and Development (ARD-200)
	N/A

	Shortfall Analysis
	· Manager, Service Organization

· Director, Investment Analysis and Planning (AJF-3)
	· Manager, Service Organization

· Manager, Financial Controls - Financial Analysis Division (AFC-300)
	NAS

· NAS Reqts & Interface Mgmt (AJP-14)

Non-NAS

· Office of IT Enterprise Research and Development (ARD-200)

	Enterprise Architecture (EA) Products
	· NAS Chief Architect (AJP-15)
	· FAA Chief Enterprise Architect (ARD-1)
	N/A

	OSA Report, SRMDM, or Memo to File
	· Manager, Safety Group (AJP-19)

· ATO Safety System Working Group (ATO SSWG)
· Service Organization(s)**
	· Manager, Safety Group (AJP-19)

· Service Organization(s)**
	N/A

	Preliminary Program Requirements (pPR)
	· Director, Service Organization

· Director, Systems Engineering & Safety (AJP-1)
	· Director, Service Organization

· Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)*
	NAS

· NAS Reqts & Interface Mgmt (AJP-14)

Non-NAS

· Office of IT Enterprise Research and Development (ARD-200)

	Preliminary Alternative Descriptions
	· Director, Service Organization

· Director, Systems Engineering & Safety (AJP-1)
	· Director, Service Organization

· Director, Office of IT Research and Development – Chief Technology Officer (ARD-1)*
	NAS

· Investment Analysis and Planning (AJF-3)

· NAS Reqts & Interface Mgmt (AJP-14)

· NAS Chief Architect (AJP-15)

Non-NAS

· Office of IT Enterprise Research and Development (ARD-200)

	Cost and Benefit Estimates
	· Director, Service Organization

· Director, Investment Analysis and Planning (AJF-3)
	· Director, Service Organization

· Manager, Financial Controls - Financial Analysis Division (AFC-300)
	NAS

· Concept and Requirements Definition (AJP-1A)

Non-NAS

· Office of IT Enterprise Research and Development (ARD-200)

	Investment Analysis Plan
	· Director, Service Organization

· Director, Systems Engineering & Safety (AJP-1)

· Director, Investment Planning & Analysis (AJF-3)
	· Director, Service Organization

· Director, Office of Financial Controls (AFC-1)
	N/A

	IARD Briefing Package
	· Director, Service Organization
	· Director, Service Organization
	NAS

· Director, Systems Engineering & Safety (AJP-1)


Note: Approvals are successive commencing with the first organization listed. 
* Unless delegated to Director, Systems Engineering & Safety (AJP-1).
**Reference CRD and Service Analysis Guidelines Table 2.
Appendix J: Specialty Processes

Specialty Processes
Concept Maturity and Technology Development (CMTD), Information System Security (ISS), and Verification and Validation (V&V) are overarching processes that begin early in the AMS Lifecycle. CMTD is completed before or during the Service Analysis phase, while ISS and V&V start in Service Analysis and are carried out through Solution Implementation. The ISS process includes steps that will support the development and maturation of several Service Analysis and CRD products, while V&V will make sure that the team is ultimately “building the right product” and the products are “built right”. 

1. Perform CMTD Activities

Concept Maturity and Technology Development (CMTD) is used to identify, develop, and evaluate potential concepts for improving the delivery of services for NextGen. The service organization works with NextGen Integration and Implementation (AJP-A) to determine if CMTD activities are required, and if so, to what extent. The CMTD process may partially develop some of the products for Service Analysis and CRD. If CMTD is completed and some products are developed, the time that it takes to complete Service Analysis may be shortened due to the work that has already been completed. 

Responsible Agent - Service Organization. Assistance from:

NAS:

AJP-A

Non-NAS:
AJP-A

Product - Various (See CMTD Guidelines)

Document Approval Authority(ies) - 

NAS: 

Director, NextGen Integration & Implementation (AJP-A)

Non-NAS: 
Director, NextGen Integration & Implementation (AJP-A)

Supporting Tools and Guidance - 

AMS Guidelines for Concept Maturity and Technology Development 
AMS Policy (Section 2.2)

2. Information System Security   

The FAA is required by law, OMB Circular A-130, and other federal standards to provide security for all information that is collected, stored, processed, disseminated, or transmitted. 
2.1. ISS in Service Analysis

Starting in Service Analysis, the service organization, with assistance from AJP-17, will identify information that will be transmitted, processed, or stored. The information will then 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. 

Next the Service Organization will establish an initial description of the basic security needs of the system. The preliminary Security Risk Assessment will define the environment in which the system will operate and the possible threats that exist within the system.

A participant from AJP-17 needs to be identified as a resource in the CRD Plan, as they will play an important role in the CRD process. 

2.2. ISS in Concept and Requirements Definition
AJP-17 participates in several steps within the CRD process. They develop certain security products, as well as support in the creation of some CRD products.
The ISS team, consisting of members from AJP-17 and the service organization, will develop a security CONOPS (Section 3.1). The security CONOPS builds on the preliminary Security Risk Assessment to define how security functions will operate in the system environment. 
Next, the team must conduct a formal risk assessment to identify system protection requirements. This analysis builds off of the preliminary Security Risk Assessment. 
Using the Functional Analysis and Security Risk Assessment as building blocks, the security team develops preliminary requirements. This effort will take place during the development of preliminary requirements (Section 3.6). Security personnel must be included in this step to ensure that security requirements are included in the preliminary Program Requirement (pPR) document.


Additionally the team must ensure that ISS lifecycle costs are included in the Lifecycle Cost Estimates (Section 3.8). ISS lifecycle costs include the hardware, software, personnel, or training required in the system to perform the necessary security functions. 

The security team also plays a supporting role in the development of EA Views. The team should participate and guide the EA team in development of necessary security views.

Responsible Agent - Service Organization. Assistance from:

NAS:

AJP-17

Non-NAS:
AJP-17 

Product - 

Service Analysis: Preliminary Security Risk Assessment and System Security Impact Level

Concept and Requirements Definition: Security Risk Assessment and EA Security Views
Document Approval Authority(ies) - 

Supporting Tools and Guidance - 

Information System Security Guidelines
3. Verification and Validation

Conducting Verification and Validation (V&V) ensures that a quality product is built and that the product satisfies the operational requirements and service needs. V&V is performed on work products, product components, and end-products. As product components and end-products are not constructed in Service Analysis or CRD, V&V will only be performed on the work products (documents).  Work products include Concepts of Operation, processes, plans, procedures, designs, descriptions, requirements, and other documents.  The scope of V&V activities for work products, along with the specific work products which undergo V&V, will vary based on program complexity and available resources. 

Verification of work products is performed to ensure that standards, templates, or other requirements that define their content and purpose are properly followed.  Validation of work products ensures that the documents support the development of an operationally effective and suitable end-product.  

3.1. V&V in Service Analysis

The primary focus of V&V during Service Analysis is to validate the identified Needed Services and the Preliminary Functional Analysis to ensure that existing or planned products properly address service needs identified in the FAA Flight Plan and other FAA strategic plans. 

Validation in Service Analysis confirms the need is in an Enterprise Architecture Roadmap and promotes the traceability from strategic plans, such as FAA Flight Plan, NAS SR-1000, and NextGen Implementation Plan, to the functions the initiative will perform (as identified in the Preliminary Functional Analysis). 

Verification in Service Analysis ensures that all work products developed follow the Service Analysis and CRD Guidelines (this document), Shortfall Analysis guidelines, and all associated templates. It also verifies that the work products developed contain the content and level of detail needed for the Service Analysis phase. 

3.2. V&V in CRD

The primary focus of V&V during CRD is to validate the preliminary Program Requirements, Concept of Use, and the preliminary Alternative Descriptions to ensure that the existing or planned product properly addresses service needs.

Validation conducted during CRD ensures that the CONOPS, Shortfall Analysis, and Functional Analysis properly address and trace to needs identified in the FAA’s strategic plans and that the related requirements stated in the preliminary Program Requirements are correct and complete.

Verification in CRD ensures that all work products developed follow:

· Concept and Requirements Definition Policy;

· Service Analysis and CRD Guidelines (this document);

· Shortfall Analysis guidelines;

· System Engineering Manual;

· preliminary Program Requirements template;

· Safety Risk Management Guidance for System Acquisition;

· Associated template for each work product.


It also verifies that the work products developed contain the content and level of detail needed for the CRD phase.

Responsible Agent - Service Organization. Assistance from:
NAS:

AJP-1, AJF-3

Non-NAS:
ARD-1, AFC-300

Product - No additional documentation required.  Products as required in Service Analysis and CRD.

Document Approval Authority(ies) - 

Supporting Tools and Guidance – Verification and Validation Guidelines
Appendix K: Solution Concept of Operations Template
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DESCRIPTION

The Solution Concept of Operations describes how the proposed solution will address a service need or capability shortfall; the environment in which it will operate; how it will be used; roles and responsibilities of users; and other information that users, developers, and stakeholders will need during development and implementation.

Specifically, the Solution Concept of Operations:

· Describes the purpose of a proposed solution to a service need or shortfall;

· Communicates user expectations to solution providers;

· Describes current services and assets, as well as associated operational and capability shortfalls;

· Describes the proposed solution, environment in which it will operate, user classes, and modes of operation;

· Provides the basis for functional analysis and derivation of functional and user requirements;

· Builds consensus among solution providers and users concerning top-level quantitative and qualitative requirements for the solution.

The Solution Concept of Operations is not based on a particular solution to a service shortfall or service need and must be sufficiently flexible to permit the evaluation of a range of alternatives.

CONTENT
1. Introduction

This chapter is an overview of this Concept of Operations that identifies the solution and defines the goals and objectives of this effort.
1.1. Background

1.2. Solution Overview

1.3. Goals and Objectives
2. Operational Need

This chapter describes present-day operations with the human in the loop and associated problems and shortfalls.

2.1. Background and Scope 

2.2. Current Service or Asset
2.3. Current Support Environment
2.4. User classes and other stakeholders
2.5. Operational Problems

2.6. Capability Shortfalls

2.7. Constraints

3. Solution Justification

This chapter describes the desired change including capabilities, assumptions and constraints, and future needs. It identifies benefit mechanisms that will be incorporated into solution design. For example,


“Through improved surveillance detection and greater position accuracy, allow a 5% increase in the number of aircraft handled safety in each sector by en route controllers through greater situational awareness of the entire sector and its boundary conditions.”
3.1. Potential Benefit of the Solution
3.2. Description of Required Changes
3.3. Prioritization of Required Changes
3.4. Assumptions and Constraints

4. Solution Description
This chapter describes how the capability will be used and what will be done differently as a result of implementing the new concept. It describes objectives and scope, the operational environment (e.g., communications, navigation, and surveillance/air traffic management), assumptions, and operational policies and constraints. Specifically, this chapter explains how, when, and where this new approach will improve FAA services and satisfy ATO or other LOB performance measures.
4.1. Objectives and Scope

4.2. Solution Description

4.3. User Classes and Categories

4.4. Support Environment

4.5. Operational Policies and Constraints

5. Operational Scenarios

This chapter describes operational scenarios based on the proposed concept. The operational scenario is a step-by-step description of how the concept should operate and interact with its users and external interfaces under a given set of circumstances, and should be presented in such a way that allows the reader to walk through them and gain an understanding of how all the various parts of the concept (including users) function and interact. Operational scenarios must be consistent with NAS and LOB concepts of operation.
6. Impacts

This chapter summarizes impacts the proposed concept will have on current operations that affect key FAA performance areas. Key performance areas include access and equity, organization and staffing, impact during implementation, capacity, cost effectiveness, efficiency, environment, flexibility, global interoperability, predictability, participation, safety, and security of FAA operations. 

7. References

This chapter documents unpublished and published works used within this concept of operations to either support or refute statements or offer alternatives. 
8. Appendices

8.1. Glossary and Acronyms

Provide clear and concise definitions for terms and acronyms used in this CONOPS.

8.2. Operational Services and Environment Description (if available)

The Operational Services and Environmental Description (OSED) is a comprehensive, holistic description of the services, environment, functions, and mechanizations that form solution characteristics. These characteristics include people, hardware, software, firmware, information, procedures, facilities, services, and other support facets.

Acronyms

	Acronym
	Full Name

	ACAT
	Acquisition Category

	AEB
	Acquisition Executive Board

	AMS
	Acquisition Management System

	ARB
	Architecture Review Board

	ASOR
	Assignment of Safety Objectives and Requirements

	ATO
	Air Traffic Organization

	ATO SSWG
	Air Traffic Organization System Safety Working Group

	CapSA
	Capability Safety Analysis

	CHA
	Concept Hazard Analysis

	CIO
	Chief Information Officer

	CMTD
	Concept Maturity and Technology Development

	CONOPS
	Concept of Operations

	CPIC
	Capital Planning and Investment Control

	CRD
	Concept and Requirements Definition

	CRDR
	Concept and Requirements Definition Readiness Decision

	CTO
	Chief Technology Officer

	EA
	Enterprise Architecture

	EAB
	Enterprise Architecture Board

	EC
	Executive Council

	FAA
	Federal Aviation Administration

	fPR
	final Program Requirements

	IA
	Investment Analysis

	IAP
	Investment Analysis Plan

	IARD
	Investment Analysis Readiness Decision

	ICAO
	International Civil Aviation Organization

	IDA
	Independent Decision Authority

	IID
	Initial Investment Decision

	ISO
	Information System Owner

	ISS
	Information System Security

	IT
	Information Technology

	ITEB
	Information Technology Executive Board

	JPDO
	Joint Planning and Development Office

	JRC
	Joint Resource Council

	LOB
	Line of Business

	MTBF
	Mean Time Between Failure

	MTTR
	Mean Time to Repair

	NAS
	National Airspace System

	NextGen
	Next Generation Air Transportation System

	OHA
	Operational Hazard Assessment

	OMB
	Office of Management and Budget

	OSA
	Operational Safety Assessment

	OSED
	Operational Services Environmental Description

	PAD
	Preliminary Alternative Descriptions

	POC
	Point of Contact

	pPR
	preliminary Program Requirements

	RD
	Requirements Document

	RE&D
	Research Engineering and Development

	ROM
	Rough Order of Magnitude

	RSA
	Research for Service Analysis

	SA
	Service Analysis

	SE
	Systems Engineering

	SE&S
	Systems Engineering and Safety

	SEM
	Systems Engineering Manual

	SME
	Subject Matter Expert

	SMS
	Safety Management System

	SO
	Service Organization

	SRM
	Safety Risk Management

	SRMDM
	Safety Risk Management Decision Memo

	SRMGSA
	Safety Risk Management Guidance for System Acquisitions

	SRMP
	Safety Risk Management Panel

	TRB
	Technical Review Board

	V&V
	Verification and Validation


Organizations and Routing Codes

	Routing Code
	Group Name

	AFC-1
	Office of Financial Controls

	AFC-300
	Office of Financial Controls - Financial Analysis Division

	AIO
	Office of Information Services

	AJA-A1
	JRC Secretariat - Investment Process Management Group

	AJF-3
	Investment Planning and Analysis Office

	AJP-0
	NextGen and Operations Planning

	AJP-1
	Systems Engineering and Safety Office

	AJP-14
	Systems Engineering and Safety Office - NAS Requirements and Interface Management Group

	AJP-15
	Systems Engineering and Safety Office - NAS Enterprise Architecture Group

	AJP-17
	Systems Engineering and Safety Office - Systems Engineering and Support Services

	AJP-19
	Systems Engineering and Safety Office - Safety Group

	AJP-1A
	Systems Engineering and Safety Office - Concept and Requirements Definition Group

	AJP-66
	Research and Technology Development Office - ATS Concept and Validation Development Group

	AJP-A
	NextGen Integration & Implementation

	AJS-52
	Office of Safety - Risk Reduction Product Development Group

	ARD-1
	Office of Information Technology Research and Development - Chief Technology Officer

	ARD-200
	Office of Information Technology Research and Development

	SSWG
	System Safety Working Group


� Categories listed alphabetically; no priority is implied.


� Categories listed alphabetically; no priority is implied.


� The American Association of Cost Engineers defines the rough estimate of lifecycle costs estimating accuracy boundary as –30% and +50%.
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