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Work Breakdown Structure (WBS) Dictionary

9.0
Ground Segment 

9.1
Ground Segment Management

The Ground Segment Management (GSM) element includes all necessary efforts, including the GSM Office, to implement the Space Ground System Sustainment (SGSS) program.  The GSM includes resource management and scheduling.  This element also includes management of contracts and subcontracts, configuration management, documentation and data management, and risk management.  Quality assurance, security, and systems engineering are captured under this element.   Customer interfaces and program reviews are also conducted under the GSM element.  These items are described at each lower-level WBS element.

9.1.1
Ground System Management Office

The Ground System Management Office includes the personnel and tools needed to implement the SGSS program.  This element includes all of the labor, materials, and other direct costs needed to operate the office.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.   Furthermore, software needs for the office should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.2
Resource Management (RM)

RM includes the personnel and tools needed to implement and manage the resources of the SGSS program.  This element includes all of the labor, materials, and other direct costs needed to conduct RM.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for RM should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.3
Scheduling

Scheduling includes the personnel and tools needed to implement and manage the scheduling requirements of the SGSS program.  This element includes all of the labor, materials, and other direct costs needed to conduct the required scheduling.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for scheduling should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.4
Contract Management

Contract management includes the personnel and tools needed to implement, coordinate and manage the SGSS program contracts.  This element includes all of the labor, materials, and other direct costs needed to conduct the required contract management.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for contract management should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.5
Subcontract Management

Subcontract management includes the personnel and tools needed to implement, coordinate and manage the subcontracts for the SGSS program.  This element includes all of the labor, materials, and other direct costs needed to conduct the required subcontracting.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for subcontract management should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.6
Configuration Management (CM)

CM includes the personnel and tools needed to establish and maintain consistency of the system's and/or product's performance and its functional and physical attributes with its requirements, design, and operational information throughout the life of the SGSS program.  This element includes all of the labor, materials, and other direct costs needed to conduct CM.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for CM should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.7
Documentation & Data Management

Documentation and data management includes the personnel and tools needed to implement, coordinate and manage the documents and data produced by the SGSS program.  This element includes all of the labor, materials, and other direct costs needed to conduct the required documentation and data management.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for documentation and data management should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.8
Quality Assurance (QA)

QA includes the personnel and tools needed to establish and systematically monitor the various aspects of the SGSS program to ensure that standards of quality are being met.  This element includes all of the labor, materials, and other direct costs needed to perform QA.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for QA should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.9
Systems Engineering (SE)

SE includes the identification of system requirements, system and subsystem functionality, assessment of alternatives and engineering oversight of the SGSS program.  This element includes all of the labor, materials, and other direct costs needed to perform SE.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for SE should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

(continued)

9.1.10
Risk Management (RM)

RM includes the identification, assessment, and prioritization of risks and the application of resources to minimize, monitor, and control the probability and/or impact of risk events for the SGSS program.  This element includes all of the labor, materials, and other direct costs needed to conduct RM.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for RM should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.11
Security

Security includes the personnel and tools needed to protect the system’s software and hardware, account access, and files from unauthorized intrusion into the SGSS program.  It also includes the creation and maintenance of password protocols, change of file permission and the hardware and software necessary to provide back-up of the system’s data, files and products.  This element includes all of the labor, materials, and other direct costs needed to perform the security function.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for security should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.1.12
Customer Interface

Customer interface includes the personnel and tools needed to facilitate direct and indirect links of communication between the contractor and the SGSS customers.  This interface includes help-desk (call centers) as well as embedded help tools.  This element includes all of the labor, materials, and other direct costs needed to perform the customer interface.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for customer interface should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

(continued)

9.1.13
Program Reviews

Programs reviews includes the personnel and tools needed to enable scheduled and ‘one-off’ reviews between the contractor and the SGSS customers and to document and make available for further comment and review the products of these reviews.  This element includes all of the labor, materials, and other direct costs needed to conduct program reviews.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment, if any, and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for program reviews should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  

9.2
Space-Ground Link (SGL)

The SGL element provides the physical interface between the Tracking and Data relay Satellite (TDRS) Fleet and the SGSS.  The SGL supports both the flow of user data, and the flow of TDRS Telemetry, Tracking, and Commanding (TT&C) signals.  The SGL element includes the back-end electronics, front-end electronics for Intermediate Frequency/Radio Frequency (IF/RF) conversion, and antenna systems for radiating/collecting RF.

This element includes all of the labor, materials, and other direct costs needed to implement the SGL.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for SGL should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of SGL should be included. 

9.3
Operations Test Services (OTS)

The OTS is primarily an RF end-to-end test function within the SGSS for verifying and measuring the performance of forward and return links through a TDRS.  The OTS element includes antennas for collecting and radiating RF at S-band, Ku-band and Ka-Band; front-end electronics for IF/RF electronics conversion at S-band, Ku-band and Ka-Band; OTS back-end for baseband processing and remote user test service interface.

This element includes all of the labor, materials, and other direct costs needed to implement the OTS.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for OTS should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of OTS should be included. 

9.4
Fleet & Ground Management (FGM)

The FGM element is responsible for monitoring and controlling the Space Network (SN), including the entire TDRS Fleet and the new SGSS.  The FGM provides the SN operational awareness (e.g., monitoring displays and alarms, warnings, event processing) and interactions capabilities for commanding TDRS spacecraft and units within the Space Network Ground System (SNGS).  The FGM also  includes operational provisioning, engineering analysis, and flight dynamics processing as operations analysis functions.

This element includes all of the labor, materials, and other direct costs needed to implement the FGM.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for FGM should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of FGM should be included. 

9.5
User Service Gateway (USG)

The USG element provides the remote data interface to SN user services.  These interfaces include the remote access to forward and return service streams and service monitoring data; baseband user data processing to/from SGL-compatible frames; recorded return service data (line outage recording customers); and tracking date messages, user performance data, and clock correlation data messages.  USG functions include all processing needed to transform baseband space link data into forms suitable for ground transport (e.g., SLE, NASCOM Blocks, direct IP packets) and supports the Consultative Committee for Space Data Systems encapsulation (CCSDS ENCAP) protocol.

This element includes all of the labor, materials, and other direct costs needed to implement the USG.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for USG should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of USG should be included. 

9.6
Enterprise Infrastructure (EI)

The EI provides necessary enterprise Internet Technology (IT)infrastructure for SNGS operations.  The EI element includes storage, back-up, and retrieval of SN data (e.g., files, logs, databases); networking services within and between SNGS sites, Internet Protocol (IP) Local Area Networks (LANs) within sites, high speed data switching, voice, and enterprise messaging; IT security functions; and TDRS satellite TT&C encryption/decryption. 

This element includes all of the labor, materials, and other direct costs needed to implement the EI.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for EI should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of EI should be included.

9.7
SN Service Management (SM) 

The SM element provides the remote SN user service management interface and a local SN operator interface for managing services.  This element ingests service requests and processes them based upon priority, planned equipment availability, and other factors to produce a schedule.  This element also processes normal requests to produce a published schedule and real-time requests (e.g., emergencies) as inputs to the active schedule.

This element includes all of the labor, materials, and other direct costs needed to implement the SM.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for SM should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of SM should be included.

9.8
Maintenance and Training Facility (MTF)

The MTF element provides the capabilities required for maintenance and test of SNGS hardware and SN software.  This element also supports the training of SN operators and SNGS maintenance technicians, and facilitates off-line engineering analysis of the SN system. The MTF includes a replicated set of each element of the SGSS system, including hardware and software; additional hardware emulators, software models, and simulators for use in training, SN training, and other support; preventive, predictive, and corrective maintenance management system(s); the Maintenance Management System, including asset management; and development environments for TDRS and SNGS software.

This element includes all of the labor, materials, and other direct costs needed to implement the MTF.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for the MTF should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of the MTF should be included.

9.9
Ground System Integration & Test (GSIT)

The GSIT element includes all efforts required for the integration and test of the ground system.  This element also includes training of the integration and test technicians.

This element includes all of the labor, materials, and other direct costs needed to implement GSIT.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for the GSIT should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of GSIT should be included.

9.10
Deployment

The deployment element includes all efforts to deploy the integrated and tested ground systems to their end-user locations.  This element also includes the final check out of the deployed elements, as well as any calibrations and/or interfaces between the deployed elements.

This element includes all of the labor, materials, and other direct costs needed for deployment.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Furthermore, software needs for the deployment should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment should be included.

9.11
Transition and Operations (TO)

The TO element provides the capabilities for the transition and operations of the SGSS elements into the SNGS sites (e.g., White Sands Ground Terminal) and those within the SGSS themselves (e.g., MTF), including SN software.  

This element includes all of the labor, materials, and other direct costs needed to implement TO.  At a minimum, visibility should be provided into the proposer’s cost of hardware development and deployment (including long-lead items) and software required for implementation.  Provided costs should reveal whether the element is made, bought, or the result of some combination, thereof.  Furthermore, software needs for TO should be delineated between development software, commercial off-the-shelf (COTS) and government off-the-shelf (GOTS) items.  Lastly, any spares needed for the successful development and deployment of TO should be included.
