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DSN’s Role and Structure




= Deep Space Communications are Key to Agency Priorities


Presenter Notes
Presentation Notes
Current and Future projected mission list represents a real challenge
Focus remains on:
Maintaining infrastructure to meet operational needs  “Road to Green”
Adding capacity where budget supports it
Looking for practical ways to improve beyond the higher-cost infrastructure items
Encouraging good stewardship of the assets by the mission community
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The DSN Challenge: Rapidly Growing User Needs

“ Demand Hours

mm Fxcess Demand

—— Capacity of the DSN




Artemis-l + Deep Space CubeSat Support: DSN Impacts

3.5 DSN antenna equivalents were needed over 26 days to support 1 uncrewed Artemis-1 spacecraft plus
8 cubesats; DSN redundant coverage was provided for ~15% of Artemis’ mission during critical events

Typical launch: 1 spacecraft, 2 DSN antennas. This time: 9 spacecraft, 8 DSN antennas.

|

Artemis I: CubeSats: 1 1
+903 hrs +871 hrs

Existing SMD missions: -1585 hrs DSN maintenance deferral — not a
(1.8 antennas) (1.7 antennas)

DSN Maintenance: -509 hrs sustainable approach



New Deep Space Network
(DSN) Capacity & Upgrades

Lunar Exploration Ground
Segment (LEGS)

Commercial and
International Partners

Optical and other New
Technologies

Building six 34m antennas across all three DSN complexes
Upgrading two DSN antennas at each complex to enable
simultaneous operations, enhance uplinks, and increase data rates

Network of new 18-meter class antennas to support lunar missions
Starting with three government owned, commercial operated sites
around the Earth, offering continuous coverage

Commercial LEGS will add additional capacity as demand grows

Further drawing upon commercial service procurement to devlelop
lunar relays to reduce user PNT burden and remove DTE line-of-sight
constraints (enabling South Pole and Far-Side operations)

Seeking additional commercial and international contributions for both
Earth based and Lunar C&N assets

Optical will reduce burden on DSN alongside other technologies
Priority 1: Direct-to-Earth assets that meet or exceed LEGS performance
Priority 2: Lunar relay comm and PNT services

Priority 3: Lunar surface comm and PNT capabilities
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Funds prioritized to address:

* Health and safety

* T security

* Facility infrastructure
* Vulnerable antenna components

Antenna Spares
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O DAEP is building six 34m Beam Wave Guide — :
(BWG) antennas across all three DSN complexes | e s sk e o e e

to provide additional capacity
O FY2024 DAEP STATUS SNAPSHOT: DSS.24 DSS.25 DSS.24 DSS-33 DSS-34 DSS-33
BWG-1 BWG-2 BWG-3 BWG-4 BWG-1
- >

= Four 34m BWG deliveries completed (Two in Canberra sigralE
and two in Madrid) Center SPC-10
" . . . : 71 a /\/;; | o %
. One.34m BWG in process in Goldstone; Delivery to Sss DY Processing
service April 2026 70m __R&D GAVRT 40

= One 34m BWG in the future at Canberra; Delivery to MDSCC — Madrid, Spain

service expected October 2029

O Further expansion after FY30 will be based on a .
DSN Futures Study, Agency requirements, and HEF  BWG-L BWG-2
available support

L a

= May include higher power transmitters, HEF antenna

refurbishments, and site diversity measures o, Dlocessing
60

= Post-FY30 development work is funding dependent




DSN Upgrades: DSN Lunar Exploration Upgrades (DLEU)



LEGS is a new network of DTE antennas
that reduce contention for DSN by
absorbing new Artemis demands

LEGS 1 to 3:

O Cover three geographically diverse
sites, offering continuous lunar coverage

O 18-meter class performance in X and Ka

O Government-owned / contractor
operated

LEGS 4+:
O Locations TBD

O 18-meter class performance in X, Ka
and S

O Being pursued under full commercial
services procurement

LEGS Site #1: White Sands Complex (WSC)
Government: NASA/GSFC

Target Readiness Date: Gateway Launch
Single X/Ka Transmit/Receive Antenna

LEGS Site #2: MTJ, South Africa
Government: SANSA

Target Readiness Date: Gateway Launch
Single X/Ka Transmit/Receive Antenna

. Representative/ potential commercial
locations that may be proposed in response
to the NSN procurement to add LEGS
capability with S, X, Ka band services

LEGS Site #3: Geraldton, Australia
Government: ASA, ASD

Target Readiness Date: Gateway Launch
Single X/Ka Transmit/Receive Antenna




DSN Futures Study



Orchestration of Supply
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Space Communications
and Navigation
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