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Purpose

Provide reference material with more information about SCaN
Ensure awareness of infrastructure changes SCaN has coming up

Record any questions or concerns that you may have



Science and
B SCaN is the essential connection to our
EXploratlon human explorers, our science missions,

Enabled' and our partners
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Space Communications and

Navigation (SCaN) Serves as the
enterprise responsible for all of NASA’s

Focal Points for Change: Strategic Evolution

Engage Execute Evolve Empower

space communications activities. i ) .

24/7 Global Near Earth and D S as One Team, with Sound Technical | the Network to Our Science and
ot?a Near karth and Deep Space One Mission, and Programmatic Satisfy Mission Exploration

Communications and Navigation Services One Network | Fundamentals Customer Needs of | Partners

the Future

00+ Missions currently enabled by SCaN



Commuhnications Networks

@ NASA Near Space Network (NSN)
@ NASA Deep Space Network (DSN)
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SCaN Requirements

Requirement CS-41: This section shall provide a clear statement of NASA SCaN networks (Deep Space
Network [DSN], Near Space Network [NSN]) support requirements in tabular format, showing all mission
phases (e.g., launch and early orbital operations, cruise, flybys, orbit insertion, orbital operations, data
return), the year in which support is needed, station(s) required, pass lengths in hours, number of passes
each week, and the number of weeks for which this support is required.

Proposers should be advised that SCaN intends to migrate away from use of Tracking and Data Relay
Satellite Services (TDRSS) and is actively working to validate commercial alternatives. No new mission will
be allowed using TDRSS. Missions that are considering proposing specialized services previously offered
by TDRSS, such as demand access services, should work with SCaN to understand the potential
commercial service alternatives.



Near Space Network

 The NSN acts as a liaison for customers that need The NSN provides four main
communications and navigation services in the near services to mission customers:
space region—out to two million kilometers from
Ea rth Mission Integration: development of service

agreements, interfaces, documentation, support
of reviews, etc.

* The network serves missions throughout their entire

Mission Planning and Scheduling: performing

lifecycle, providing requirements analysis, spectrum link and loading analyses, supporting service
: : : : requests, and generating and implementing
management, c_ommumcgtmns_aqalysm, service operational schoduics
agreements, mission design, mission planning, bostton. Navigation and Timing (PNT)
. . . osituon, Navigation, an Iming .
launch, operations, and post-mission support navigation information, tracking data
activities measurements, and messages

User Mission Data Transfer: spacecraft forward

SCaN Services and Scheduling - NASA command and return telemetry data

NSN Services Brochure 1.2 DIG
(nasa.gov)



https://www.nasa.gov/directorates/space-operations/space-communications-and-navigation-scan-program/scan-services-and-scheduling/
https://esc.gsfc.nasa.gov/static-files/NSN%20Services%20Brochure.pdf
https://esc.gsfc.nasa.gov/static-files/NSN%20Services%20Brochure.pdf

INTERFACES AND CAPABILITIES " " " " INTERFACES AND CAPABILITIES (CONTINUED) "W L " "

IMTERFACE/CAPABILITY - DIRECT TO EARTH SPACE RELAY INTERFACE/CAPABILITY DIRECT TO EARTH SPACE RELAY
1 Mission Integration and Operational Support 4 | Forward (Command) Communications (continued)
Customer Mission Reguiremants Development, Mission Plarming, Analysis and Dessgn, Infegratian and MNetwark Compatibilty S.band: § MHz Sband: & MHz
. . 45 ot Testing, Operatonal Scheduling, Launch & Commissioning Suppar, Mission Operations Suppon, Monitor Maximum Bandwidth ¥-band: 10 KHz Ku-bard: 50 MHz
g'g'.'":““” ppa and Conirel, Tracking & Orbit Determiration, Critical Event Suppa (Mansuvers, EOL Disposal, abe |, Dala Ka-bard: 40 MHz (Typical) & Ka-bard: 50 MHz
R Slorage and Disiribution, Readiness Reviews, Post-Launch Repons and Reviews 5. A WA 300
F d Max Data Rate 9@ Shand & Lepe srrj::ds.a'dzr.fbb;:
orwar . E s
2 [ Service Management, Planning, and Scheduling {prior to encoding) Lﬂfﬁ‘fé‘mf Mbps Typical) & Ku-Eard: 50 Mbpe
i - Ka-band 3A: 50 Mbps
Monitoring Realtime moniloring and reporting
N N - S - S-band: 51-81 (56 typical) S-hand MA: 42 @
Scheduling Advancad and on-demand scheduling via web-based inbarfaces Antanna Sy EIRP (dEW] & | ¥-band. 8586 & band BA and Kubard SA 405 8
Service Accounting Prowides proficency statislics, reporting of balal support time Ka-band: 85 @ Ka-band 34 63 @

L | =t s Modulation 8 PRI, P, PCM, PCMIPI, PCMPSKPM, BPSK, | B speead BF5Kc GPSK. OQPSX, PCMPM
Radiometric Tone or PM Ranging, 1-way or 2-way Dappler, Spread Spacirum Rangng. 1-way of 2wy QFSK, OQFSK, UCPSK, Fitered OOFSK ar P-."_,M-‘PSP‘;,PM ' ' o
Tracking Services O Ardenina Angle Data Dappler, Antenna Angle Data

. Uncoded, Rae 12 Cony.,, Resd-Salomon
Bange @ S0C-band: 5 1‘"" sysiematic; 5 m noise, 1o Range @: S¥u-band: £ 4.5 m sysiemic; Encoding 08 Unooded. or LOPL: 172 or T Concalenated (1/2 Conw. + RS), LOPC 12 or T8
—— L 273 m noise, 1a
- 5 d : alarization rcula | 8 1] arcular | . anly Tar BErCES )
E-:"j ;-wn} : ? ;ﬂmsJU_l Dopgiler (RangeRatei Pala Circular {LHC, RHC Circular {RHC, LHC only for MA
Radiometric OARE WY S 15 mm, 1o S-bard 1-aay £ 3.6 mmis, 1
Measuremant Accuracy © M-band 1-way: 5 0.7 manis, 10 Sobard 2-&- < 1.?5Tm's. p
Ka-band 1-way: < 0.2 mm's, 10 KuKa-band 1-way 5 051 mens, 10 4 Return (Telemetry) Communications
= =! Ku-band Z-way < 0228 mmis, 10
Efi:?g{' i U-“‘Sﬂ N Anfterna Angles (From Relay]. < 0.1° Freauency Bands S band: 2200-2300 MHz S band: 2200-2290 MHz
2 QU (aantal), U067 {program) Noar Btk Lhe ¥-band: BI25-8500 MHz Ku-band: 15.0034 GHz
. . p: = 1.6 km's free flight, =15 o' powensd Saght. eraiion. = 148 mis? frée Right. Ka-band: 26.6 = 27 GHz Ka-band: 25 25 = 27.5 GHz
Fetati . Vielogity: = 11 6 ks fres Right, 16 ks [ 148 mis? fres Righ (Near. el o
ve Dy . = 50 mis' pawensd |'|i5h'| Jede S 0002 mis” e Sight = 2 mis’ powened fight
. C-bard (5.4-5.9 GHz) Single Object S-band: & MHz = band (MAR & SARY & MHz
Radar Tracking Service Bands == nd | E
? X-Band (10,459 GHz) Mulli Object . Maximum Bandwidth i ::E'IZE'S'I"":; Mz Kuka-band: 225 MHz
Racar Tracking Loop Gain (dB) g'g‘:‘g' f:gi“j_:ﬁ?l typical) ket 1500 MH © Ka-band (Wide): 650 MHz @
- Rabes will vary = axarm ples:
Ground Antenna Shew Rate: — S-band MA: 1 Mbps
h , . a st & Time Correlation: S-band: 2.2 Mbps (PACE)
Other #;TS;":EE?EK:;]E' ises (10%sec7) User Spacecrafl Clock Calbration Sysiem: 5 45 ps ?HIHITII Wax E:.m RI.'I'. oo ¥-band: 220 Mbps (ICESat-2) Eiub:i:dbi:u 1;6; F;:b;:’ o
) X ) " Reaturm Ch | Tirme Dieslay: +35% of a bit period i s e o - v
18-mter systems = 2'ises (1°/sec’) S i P e e Kavtiand (Wide): 1200 Mbgs @
) S-band MA: 3.2 [for LED)
) Lo S L e S il Lo Antenna System GIT @ X band. 30.5.38 (3 heacal) | S-band SA: 0.5 {far LEQ)
Data Storage © Stason storage: 5-30 days; Clous-based: Mission. cman 7 days {dBVK) Ka-bard: 38-47 5 (41.3 typical) Euﬂ:z g;;:f;: tgg: ®
Hotwork Data Rate © Massica-driven (up b 1.2 Gbps) PM, FM, PCM, PCMPM, PCMPEKPM, BPSK, Spresd specirum; BPSK or OOPSK
21 E Pratocalks F-CLTU, EF-CLTU [Farward), RAF, RCF, ROCF {Returm) Demodulation @8 OPSK, OOPSK, AQPSK, Filered OOPSK, SOPN, | Non-spread: BPSK, OPSK, DOPSK, 8PSK

BPSK PCKUPM, ar PCMPEKPM
CCEDS o104, CCEDE 911.1, CCEDS 9112, CC2DS 8115,

CCSDS 012.1, CCS0S 01211, CCSDS 912.3, CCSDS 0131 Uncoded, Rate 1/2 Corv. andior Reed-Solomon, Uneoded, Rate 172 Carn., Reed-Solomon,

81 F Versions Supported &

Decoding OO ; Concate=nated (12 Comv. + RS), LDPC 1/2 ar TAE,
Offline-Data Transfer CFDF. SFTP " LOPC 172 of TIB, or Turbo Rate 172 Rabs 7B TP '
Security Trugied nebaworks (acoess conbrols, firewalls, sulberticalions, sic ) Polarizstion Cireular (LHC, FHC) Cirtadar [RHC, LHC anly fat MA sarvicas)
4 Optical Communications Capabilities |{Demonstration Only) Sierices and perionTance evels depend on many G Acditional capatiiies could be supported. e LEGS oniky These are
tactors and are nct uniform 2cross network assels. Contact us for more information. prefierred
Wavelength 15640 ren Comiact us for assessmarnt of mission design, reswork capabedties.
perfemance, signal design compatibdity, orbial design G Iy ke g i pow These values are Addsonal legacy
Max Forward Data Rate @0 0.4 Mibps 1.244 Ghps anierna consicerafions. angiesiof_puntng almospherics, Inﬂﬁ!;;ﬁmm :pumlh_ui':\lhsh may based an a 1-second capabikties existas
- . . cans| ng capabilSes wi measurement =h z
Max Return Data Rate OO 281 Mbps 1.244 Ghps :I;T::;m;:::dm;ﬁ;:;::g¢"?‘: m::: fehnoingies not cumently on s rmadmag integration imensal. ren o Fage
I:mll'i'm::no‘sdm-n‘ldepmds\.pcn mary ks " Contact us for infommation on fubure: capabiliies. - ) )
Modulation 98 PPM (Ovder 16 or 32) PPM {Order 16) or DPSK ree fight wakues apply 1o 5, X, Ku, and Ka-band.
- inchucing mission plarring & analyses perlomed by the ) 200 ant 30 generation TORS ooty Frwered fight vakues apply b 5 and X-bard.
Encoding 08 SCC (Rale 1/3 or Rale 23) SCC [Rale 172) NEH.
Framing Etfesmat ADS, Efhermist
Optimetrics Dptical ranging capabdities and accuracy TED ‘ﬂ"r"ﬂ “s
ESC WEBSITE: MISSION GENERAL INQUIRIES: COMMERCIAL PROVIDERS:
4 | Forward (Command) Communications ,ﬁ; esc gsfe nasa gov gsfe-missiononboarding @mai.nasa gov [ naza-com
S-band: 2035-2110 MHz S-band: 2025-2110 MHz
FN':"“"E:“:hBL‘I’""’ X-band: T145-7235 MHz Ku-bard: 13.775 GHe WWWLNAS GOV B TR N A CHL I B
(Near ) Ka-bard: 22 58.23 15 GHz @ Ka-bard: 20 55.23 55 GHz © T go.nasagowNSNServicelnguing




SCaN Requirements

Requirement CS-38 Requirement CS-41: This section shall provide a clear statement of NASA SCaN
networks (Deep Space Network [DSN], Near Space Network [NSN]) support requirements in tabular
format, showing all mission phases (e.g., launch and early orbital operations, cruise, flybys, orbit
insertion, orbital operations, data return), the year in which support is needed, station(s) required, pass
lengths in hours, number of passes each week, and the number of weeks for which this support is
required.

Proposers should be advised that SCaN intends to migrate away from use of Tracking and Data Relay
Satellite Services (TDRSS) and is actively working to validate commercial alternatives. No new mission
will be allowed using TDRSS. Missions that are considering proposing specialized services previously
offered by TDRSS, such as demand access services, should work with SCaN to understand the potential
commercial service alternatives.



Near Space Network
Plan for Commercial Communications Services

“DIVIDE AND CONQUER” APPROACH IS TAILORED TO MARKET CAPABILITIES AND RISKS

I/aapid Commercialization of f Measured Transitionto

Direct-to-Earth (DTE) . Commercial SATCOM
Services Y Services

2020 2040 . - 2040

Commercial transition in progress, commercial TDRS: Time required to gradua”y transition
and partner services represented ~61% of

passesin FY23

Commercialization Target TDRS is expected to support legacy users into the
early 2040’s

Commercial SATCOM capability will be used for
new missions

Near-term increase in services provisioned by
current commercial & partner ground sites

| NASA-owned service capability | Commercially-provided

®  SCaN is balancing the need for future investments ®  OMB has communicated that NASA should transition
in legacy systems with migration away from away from TDRS and government-owned ground
government systems stations to commercial vendors, aligning with

" The transition to commercial services for SATCOM National Space Policy
and DTE is expected to progressively reduce "  NASA will not be launching additional TDRS; in 2015,
sustainment and maintenance cost option for a subsequent 3rd generation spacecraft

(TDRS-N) was rejected



TDRS Transition

Legacy Architecture and Services Technology and Service Evolution
(Switchboard in the Sky) Diverse commercial SATCOM-as-a-service
offerings
High Operating & Maintenance Costs Ability to support more users simultaneously
Limited Capacity On-demand capabilities
Heavily relies on scheduling and Supported by a large industrial base and
coordination market
Closed ecosystem Capability offerings that increase user
Complex and costly mission integration autonomy and reduce network reliance
This legacy paradigm has held back High-throughput, demand-responsive
mission network performance, forcing networks have the potential to unleash new
users to use vintage networks modes of science, and remove long-standing

network constraints

10



Unlocking Next Generation Technology & Services Through CSP

= Commercial Geosynchronous Orbit (GEO) L- )j’

Communications Services Program (CSP)
band relay network .
Inmarsat

* NASA announced on April 20, 2022, that the CSP
awarded contracts totaling $278.5 million to
demonstrate how commercial satellites can
support NASA missions.

= Optical Low Earth Orbit (LEO) network
amazon | project kuiper

* GEO C-band and Medium Earth Orbit (MEO) A * Six providers are matching / exceeding
Ka-band networks SES the awards with own funds. Estimated
GOVERNMENT, SOLUTIQNS total investment of $1.5 billion over five
years.
" Optical LEO network | * Vendors are progressing
SPACEX successfully through their

agreed to milestones.
Demonstrations will continue

TELESAT through mid-2027

= RF relay networks offering C-band and Ka-band services

= GEO Ka-band relay network

Vlasat.,'“



CSP’s Funded Space Act Agreement Partners: Projected Services

The FSAAs were awarded with the objective of demonstrating end-to-end services to meet multiple NASA
mission use cases ranging from routine operations to TT&C, launch, and LEOP support

FSAAs with each vendor are unique based on their services and proposed milestones

Architecture Data Delivery Data Delivery TT&C TT&C TT&C

(High-Rate Optical) (High-Rate RF)  (Low-Rate RF) (Launch) (LEOP)

amazon | project kuiper LEO Optical °

SPACE LEO Optical 0

N
Viasat GEO Ka-band
+Inmarsat
Legacy Inmarsat GEO L-band 0 Q

GEO C-band and

A
SES MEO Ka-band 0
GEO C-band and o

TELESAT LEO Ka-band

“kepLeR LEO Optical °

** Non-reimbursable Space Act Agreement in negotiation



Guidance and Questions

/\‘ ”
Work with SCaN to |dent(y needs anc*tHey will help you coordlnate for
approprlate commerual services \)

Pomt of Contact: Jeff Hayes Jeffrey hayg‘s _f"- .




Backup
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Follow us at: https://www.nasa.gov/scan Facebook: NASASCaN Twitter: @NASASCaN o asaloov



https://www.nasa.gov/scan
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Near Earth Relay: Historical Context

Origins of Tracking and Data Relay Satellite (TDRS)

System were with the Shuttle and International Space

Station and the driving need for 24x7 coverage
TDRS system was built up over decades in
deployments of three generations of satellites — the
first launched in 1983 and the last satellite in 2017
Capabilities incrementally improved over the
generations, but fundamental architecture remained
consistent over 40+ years

NASA will not be launching additional TDRS
Options for a subsequent 3" generation spacecraft
(TDRS-N) was rejected by the Office of Management
and Budget (OMB) and unsupported in congressional
justifications
OMB consistently communicated for over a decade
that NASA should transition away from TDRSS,
aligning with National Space Policy




Legacy Inmarsat

NETWORK ARCHITECTURE

INCOMMAND INRANGE Inmarsat Government will leverage their established
ELERA L-band network and satellite constellations to
support user satellite communication needs. The
revolutionary InRange and InCommand capabilities
" powered by ELERA is expected to provide critical
=R support for launch and space relay services.

-
’,g;‘ Inmarsat ELERA GEO Satellites
2

Earth Network % Launch Partner Vehicle Earth Network

KEY FEATURES
°  World-wide L-band network with 99.9% network reliability ® Rapidly deployable using existing space and ground infrastructure

° Eliminates dependency on ground infrastructure ® Decreased “black-out” communications phases post launch

¢ Continuous near real-time telemetry



Viasat

ViaSat-3 Americas ViaSat-3 EMEA ViaSat-3 APAC
? ? The ViaSat-3 constellation is Viasat’s next generation of ultra-high-capacity, Ka-band satellites in
=§i§= ==Sui== S SSEEES! GEO. Viasat-3 will offer enhanced global coverage, network capacity. The first satellite of the
global ViaSat-3 constellation was successfully launched from NASA's Kennedy Space Center in
Florida in 2023.
For space-users, the constellation is designed to significantly reduce the time it takes to transmit
data from satellites by extending the real-time Earth network into space. This will enable space
relays between satellites in different orbits and allow Earth-observation satellites and others to
download their data more quickly.
Ka-band operations Near-global coverage
Each ViaSat-3 satellite is planned to have the ability to deliver Dynamic bandwidth allocation to move capacity where and when
download speeds of up to 100+ Mbps and 1 Terabit of needed

throughput data per second



Project Kuiper

) Project Kuiper LEO Constellation




SES GEO Satellites

SES MEO Constellation

'Earth Network







Telesat Lightspeed LEO Constellation

7~

UserSpacecfaﬂ :

Earth Network -



Next Steps: Path to Commercial SR Services

@ = NSN Services RFP @ = Define service requirements
released Feb 2023 - = Finalize framework for how
» Awards summer & fall . validation of SATCOM services
expand set of DTE : e g e
oroviders 4 - Com'plete va'Ildatlon
: : readiness reviews”
% = Wideband : : before executing

multilingual terminal: :  validation activities (per
ﬂlght demo s E Vendor)

li

2200202 2023

= — — —

!

2024

'

= CSP formulated to demo » |nitiate fair and open
commercial Earth . . ™ . . L
_ " . - competitive process to * = Final val
Proximity Space Relay & = Agency decision milestone select first vendor set : talrsI:s\::aolr:Z’:Ie(;gd
. 6 FSAA Awards June 2022 for TDRS flyout to assess : : '
wards June progress, vendor readiness, & - Release RFP 4 - 2029 CSP will
: = Demos through mid 2027 and projected ability to meet de""etr_ -
. operationa
& = CSP User Group (CSUG) user needs cspability to the
to share status of the NSN to manage.

demos with mission
community
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