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Transformational Communications Architecture (TCA)
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" TCA Baseline Overview 2011-2015
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TCA Attributes

« Independent and Interoperable Systems across IC, DoD, NASA

« Net Centric Operations Enabled by IP and Guaranteed Service

« Dynamic Allocation of Net Resources; Highly Available Infrastructure

- Black Core Source Encrypted

- End-to-End Security Architecture

* More user Transparent, Highly Automated Network Management and IA
 Processed (X, Ka, EHF), Protected, Survivable, and Endurable Comms (EHF)
« COTM enabling higher capacity and smaller, more flexible terminals

« Synchronized terminal development, fewer types & smaller terminals

- Enable more Perceptive, Persistent, Global, and Robust ISR

« 24/7 contact availability with all space and airborne assets (MA S-band)

« Integrated Mission Planning Capability
TCA will be updated and reviewed periodically (every 2
years to sync up with PPBS processes) to accommodate

changing requirements and technologies
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TCA Supports Multiple Military Service Visions
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TCA Supports National & Civil Space Visions
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TCA Performance
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+ Transformational Communications Architecture —
An Opportunity for Change

MILSATCOM NRO Comm

Path Without TCA

* Enhanced capabilities within stovepipes

= Very limited Interoperability with segregated svcs
» Sensor to Shooter Latency

* Non-synchronized Terminal Developments

= Limited ability to support emerging Information
Dissemination Management (IDM) vision

>$5B/year Protected f
Co m m u n i cat i o n thousands of small terminals ;‘Zl:vm/;anrg/i
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« Enables Network Centric Operations - sl

» Standards Based Interoperability and Integrated Services
* Increased communications connectivity and capacity

« Robust, adaptable, dynamic and flexible network services e :""" High Speed Global Information Crid
. RNINOTY -y Network [HSN) - Bandwidtn Expansien
* Integrated Operations Centers Hutwarks .
: . - s (GIG-BH)
« Accommodates Multi Security Levels | T Daturiie information
- Enables new information exploitation models, i.e. fusion Sarvicas Natwork hmm;':mn
{NIEN) =
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TCO Master Schedule
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Backups
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-7 Purpose

RADM Fisher

« TCA Overiew and Attributes
« SBR, AISR, and COTM in TCA
« TCA Risk Management

- Consolidated Satellite Program
- Consolidated Ground Infrastructure

Address SBR and TCA Architecture Relationships
from JROCM 237-03
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TCO Working to Synchronize Terminals

Terminal Program Catagorization (Wideband and Protected Based on 2009 Launch)

10000
Global Hawk (existing) GMF FAB-T New Enterprise

9000 | Predator (existing) | GBS Tx/Rx | GMT (upgrade) || MIST
U2 (existing) GMT (baseline) MMP (upgrade) ER/MP UAV

8000 - DSCS Terminals LMST M3P (upgrade) ACS
Legacy Ground CP DCGS (TFT/TMET) GEMS (upgrade) ITP
SMART-T KaSTARS NMT (upgrade) BAMS

7000 | GEMS (baseline) Phoenix ALCT
MMP (baseline) GR/CS
M3P (baseline) Trojan Spirit

6000 | | scamP BIkI WSC-6
Trojan Spirit (Comm)

| NESP

5000 wsc-8
NMT (baseline)

4000 |

3000 - q

Mod/Spiral to TC

2000 WGS Capable

1000 -
Current Terminals That Will Be Phased Out

0 I I I I I

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

» Terminal Programs Have Considered the Best Programmatic Path For Migration with the following options:
(1) Current Terminal that will be Phased Out
(2) Current Terminals that will be supported in TC (WGS)
(3) Modified or Spiral Upgrade Terminals
(4) New Terminal Programs
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TCA Risk Management
TCA Risk
Management
Security Risk
|
Technical Schedule Cost Performance
Risk Risk Risk Risk
IA Crypto Devices User Req. Date Stability of DoD/IC CAIV Trades

Lasercom Xlinks

80” COTM Nulling
Antenna

Dynamic Bandwidth
Management

XDR

MA Lasercom
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2011 TSAT - AEHF FOC

Meet Tech Maturation
Schedule

DoD/IC/NASA Process
Synchronization

NASA Budgets

Critical Component
Developments

Work Force Stability

Test & Evaluation

Coupled Effects
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Technology Maturation
Performance Levels

Modeling & Simulation
Interoperation Features

(Space, Airborne, Terminals,
Ground/Networks)
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TCA Key Capability Insertions
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Lasercom ) Multi-access
Crossllnks Lasercom

— < >
N Baseline: X Gbps (TRL-4-5) d Baseline: 6-8 Accesses (TRL-2-3)
TRL 6 Date: FY06 \ TRL 6 Date: FY07
Backup: Use 10 Gbps class \ Backup: Use SA LC

Dynamic BW Network Standards| _~7/| COTM Nulling / \

And Interfaces Antenna

Baseline: 12 dB margin reused (TRL 4-5)| Baseline: XDR + (TRL 4-5)| | Baseline: 80" Nuller (TRL 4-5
TRL 6 Date: FY06 TRL 6 Date: FY06 TRL 6 Date: FY05

Backup: Fixed margins/ data rates Backup: AEHF XDR Rates| | Backup: 50” AEHF Nuy .

Key Airborne LC
TCM Components Terminals

Other Components

—e— — OTM 1’ Tracking
: i Antenna

+| Information Assurance
| (Cover all Segments)

Baseline: 100 Mbps for Ground (TRL 3-4)
| 8 Mbps for Space (TRL 4)
TRL 6 Date: FY06
Backup: Use lower rate HAIPE and aggregate

Network Standards 7
And Interfaces

High Rate Terrestrial Networks
and Ground Infrastructure
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TCA Decision Path

@

®

@

®

Resolve TCO Gain/Keep Congrssional ATP TSAT | | AEHF-4 and Arrange Long-Term
Governance Support for TCA Jan 04 TSAT-1 Budget Synchronization
Approve MOA Components (esp. Terminals) Decision B
FYO05 and Beyond
TRL-6?
TSAT-DSAB IPR2 TSAT-DSAB
KDP-B IPR1  Jan06 v PDR CDR KDP-C
0Jan04  Nov04  SDR Dec06 Apr0g 05Aug08
Al A A APhaseB § A A Phase C |
JRO
FY 03 OT 04 05 06 07 08 |09 10 | 1
123412.412341234123412341234123412
®  swarF
SWarF Apr04
Jul03 .
MRB
06Jan04
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TCA Governance Options

Integrated/ Consolidated Model Independent/ Interoperable Model

(like MDA)
. . Work with
Acquisition Funding Tco lelcqmm(llog Fundtuig Communications Other FAIOs
DoD/ NFIP/ NASA } anaged sSeparatety . Space Control
Chief Sys Engr Technology Monitor By DoD, IC, NASA TCO Functlonal.Area Space Access
IA Monitor L Integration ISR
‘— Protection Monitor Chief Office Prec Nav Timing
I I I I Sys Engr Technology Monitor
i . 1A Monitor
Space | | Terminal | | Terrestrial Network Protection Monitor
JPO JPO JPO Ops/Mgmt | ! [ !
Space Terminal || Termrestrial Ground
APS Army GIG-BE NASA Segment || Segment || Segment Infrastructure
TSAT Air Force NISN NRO Monhitor Monitor Monhitor Monitor
HSN
LALED NaV).’ DISA CIO Executive Board | GIG Architecture GIG+ Systems BUdget
WGS Marine COI‘pS Services DoD, IC, NASA Integration Panel | Engineering Council SynCh-
MUOS JTRS PA&E. J8
ORCA NASA CMS
TDRSS-C | | NRO/IT/DTS | | Attributes [ DD J| L _Ic | NASA
Teleports * Creates New Authorities Authorities | - <=[caicol| g EEIETE g CCSSAAF
* Possible Incr. Effectiveness :ﬂ . T | CNO
« Increased Risk & Cost 2 g & 5 [ Nasams | 5 CMC
« Mixing of Money 4 5 = N gy
* High Interdependency/ PEOS TCO . IC/CMS
Close Coupling H Attributes AA/NASA
* High Complexity orocrameh  sud Use Existing Authorities
* Dissimilar Policies o ~ en No Replication of Functions
* PI'lOl'lty Mgmt Challenge Eomkﬁ Rgrt Influence Coordinated Budgets
Flex./ Effective/ Loose Coupling
Less Risk and Cost
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De facto and Recommended TCA Governance Process

Acquisition

GRA TCA Baseline —  Approval
T Processes, e.g.,
v NAB/DSAB
| No A\ > & PPBS
1 No Yes
SWarF/JROC/MRB/NASA
A
IC, DoD & NASA CIO
Joint Executive Board
., SLT

TCO Develop GRA

The TCO must work within the Existing Approval Authorities

as of 2 Mar 04 UNCLASSIFIED//FOUO



Facilitate
Creation of
Strategic
Direction

Vision,
Strategy,
Priorities

Future
Integrated
Operational and
Architectural
Concepts

as of 2 Mar 04

UNCLASSIFIED/FOUO

Develop
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Programming

Integration
System-of-
Systems Engr
Acquisition
Integration

UNCLASSIFIED/FOUO

4 Mar 04

Organizational CONOP

Decision-
Making

Funcﬁonal
Integration

Management
Support
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¢ National Security Space Office
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Director/Deputy Director
25%/SES/SIS
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Assessments/
Evaluations Div

Deputy for Plans
FO/SES/SIS

Deputy for Architecture
& Engineering
FO/SES/SIS

— Planning Integration Div

—{ Program Integration Div

— Future Concepts Div

— Strategic Comm Div

as of 2 Mar 04

Deputy for Functional
Integration
FO/SES/SIS

Architecture Div

Engineering Div

-| Communications (TC)

—{ ISR (later)

Studies and Analysis Div
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~| Space Control (later)
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