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What is MUOS?

• Worldwide communications service with modern cellular-based service capabilities 

Uses commercial 3G Spectrally Adaptive Wideband Code Division Multiple Access (SA-
WCDMA) cellular phone technology with geosynchronous satellites replacing cell towers

Interfaces with a DISN via DoD Teleports  to provide access to DISN services and 
integrate with the Global Information Grid and Transformational Communications 
Architecture
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Who will use MUOS?
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MUOS Waveform Design Principles

4

Core design principles provide assured services with proven commercial 3G technology

Base
station

S band
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UMTS architecture

MUOS architecture
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cell phone
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terminal

• Space Transport operates 
like a “repeater in the sky”

– 3G WCDMA COTS base station 
connects to Ka band feeder link

– Satellite in place of cell radio towers

• WCDMA design dynamically 
adapts power to ensure link 
availability

– Users share spectrum by dividing 
power and codes

– Power per user dynamically adapted 
– Ensures link closure for all conditions

• Optimizes capacity by only using 
power that is needed for link closure

• 3G provides priority with 
pre-emption for Assured 
Services
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MUOS WCDMA Functionality

MUOS globally transports and routes IP-packets of encrypted 
voice and data from certified, authorized terminals at multiple 

data rates to other terminals or peering points
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Direct Sequence Spread Spectrum 
Wideband CDMA (WCDMA)
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Bandwidth-on-demand capability thriving in stressing environments 

Multiple users, data 
rates & applications 
sharing bandwidth

One user at a time

WCDMA 
overcomes 
ionospheric

scintillation and 
integrates multi-
path signals with 
WCDMA RAKE 
receiver (+11dB 

advantage)

CDMA

TDMA
• Inherent multi-path gain enabled by 

recombination with rake receiver
Single satellite link closure to a stressed user 
(full ops with four satellites)
Reduced dropouts with soft handover

• Adaptive power control allows transparent 
maintenance of connectivity and quality of 
service to stressed users 

• Simultaneous operations with Legacy
• Inherent LPI/LPD/LPE and jamming 

interference tolerance  
Portions of WCDMA Rx signal containing 
interference can be removed while retaining 
acceptable performance

• Efficient use of channel resources
Capacity-consuming resources only used 
when signal is active
No transmission during “dead” time between 
voice bursts
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Legacy–MUOS Capability Comparison

Legacy UHF SATCOM
1117 2.4kbps accesses, 

2.685 Mbps capacity

MUOS
16,332 2.4kbps accesses + 424 Legacy Accesses, 

40.216 Mbps capacity

MUOS Enhancements to Legacy
• Increased capacity (spot beams, frequency 

reuse, spectrally-adaptive waveform)
• Improved comms on the move (link budget)
• Higher Data Rates (2.4 – 384 kbps)
• More resistant to interference
• DSN, SIPRNET and NIPRNET services
• Supports IP applications

UHF SATCOM Attributes
• Communications-on-the-Move  
• Small, inexpensive terminals
• Low profile communications footprint
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MUOS Architecture
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MUOS Spacecraft

MUOS-1 Launched Feb 2012
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Turned over to Navy control in 
May 2012

Supporting Legacy operations 
in Pacific slot since Nov 2012

MUOS-2 Launched July 2013 

Achieved geosynchronous 
orbit on 31 July 2013
Supporting Legacy operations 
in Pacific slot since July 2014

MUOS-3 Preparing for Launch

Production complete
Shipped to Cape Canaveral; launch in early 2015

• MUOS-4integration and testing in progress;  launch 
planned for summer 2015

• MUOS-5 integration and testing in progress; launch 
planned for 2016
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Ground Segment

• Software Build Descriptions
Build 1

Satellite control, Legacy point-to-point and netted 
communications, minor network management 
functionality (ET failover and hardware fault 
connection/reporting)

Build 2
Completed satellite control, Legacy point-to-point and 
netted communications

Build 3.1
Full MUOS point-to-point and group communications 
with cover, spectrum adaptation, geolocation, 
communications planning, key management, full 
network and operations management, congestion 
management and access to DSN/SIPRNET

• Ground Sites
NAVSOC HQ: Satellite Control Facility (SCF)
NAVSOC Det D: Backup Satellite Control
Wahiawa: Network Management Facility (NMF), 
Switching Facility (SF), Radio Access Facility 
(RAF)
Northwest: SF, RAF
Geraldton: RAF

– Niscemi: RAF nearing completion

• SCF
Provides Ka band & S-band TT&C of MUOS satellite
Conducts on orbit operations 

• NMF
– Manages MUOS ground network, provisioning, 

planning, and geolocation
• RAF

– Converts MUOS signal from Ka to L band
– Formats MUOS call at desired data rate

• SF
– Routes MUOS calls worldwide
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Ground Sites

Geraldton, Australia

Site Acceptance Test  July 2013

Chesapeake, VA

Site Acceptance Test March 2013Site Acceptance Test Dec 2012

Wahiawa, HI

Niscemi, Italy

Site Acceptance Test  FY  2015
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Radio Frequency Monitoring

Site Acceptance Test Dec 2012
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• As requested by government of Italy, radio frequency monitoring is underway at Niscemi

• Continuous monitoring of Ka band frequencies began in May 2014
• Temporary solution to allow verification that Ka radiation is below Italian limits 

• Data provided monthly to Asssessore Regionale per il Territorio e I'Ambiente (ARPA)

• All readings are below Italian and U.S. safety limits
• ARPA verifies as part of analysis of monthly data

• Permanent solution in development by U.S. government - in place prior to MUOS at NRTF 
Niscemi being fully operational
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Summary

• MUOS is essentially a cell phone tower in the sky and uses a 
commercial cellular standard waveform modified for military 
use

• Two MUOS satellites are already operational
MUOS-1 providing Legacy UHF SATCOM service since Nov 2012
MUOS-2 providing Legacy UHF SATCOM service since July 2014
MUOS-3 preparing for launch
MUOS-4 and MUOS-5 on track for launches later in 2015 and 
2016
Three of the four ground stations are completed and Niscemi is 
nearing completion
The first over-the-air MUOS data and voice calls between two 
HMS Manpack terminals running MUOS waveform v3.1 
successfully completed in March 2013

• MUOS will provide a significant increase in UHF 
communication capability that will provide substantial benefits 
to Italy

MUOS is vital to future UHF SATCOM operations and will 
change the way services are delivered! 


