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ABSTRACT

Information related to the development of military Global Positioning System (GPS) receivers is largely restricted for security
reasons. For this reason it is difficult to systematically analyze technological evolution and acquisition policy changes. This
study systematically investigates the development trends of U.S. military GPS M-code receivers by analyzing publicly available
policy documents, technical materials, and GPS modernization reports published by the U.S. Government Accountability
Office (GAO) from 2021 to 2024. In particular, receiver systems based on P(Y)-code and M-code are compared not only from
a technical perspective but also in terms of acquisition strategy and program structures. The results show that the evolution
of military GPS receivers is not merely a transition in signal technology but also is closely associated with a broader shift from
a security-controlled Precise Positioning Service (PPS) framework to a platform-integrated and modernization-oriented
Military GPS User Equipment (MGUE) framework. Furthermore, key issues identified in the MGUE program, including
insufficient technology maturity, semiconductor supply chain challenges, and limitations in integrated program management,
are analyzed and corresponding lessons learned are derived. This study contributes to the field of military GPS receivers
by providing a comprehensive analysis of military GPS receiver development trends based on open-source data and by
integrating both technical and policy perspectives.
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Table 1. Technical comparison of P(Y)-code and M-code GPS receivers.

Category P(Y)-code receiver M-code receiver
Signal acquisition Initial acquisition via C/A code Direct acquisition of M-code
Security module SAASM SAASM-M
Anti-jam performance 47-50dB (J/S) 58-63 dB (J/S)
Supported satellites GPS II/IIA/TIR/IIR-M/IIF/III/IITF GPS IIR-M/IIF/III/IIIF
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Fig. 1. Organizational authorities for GPS user equipment integration and receiver development (U.S. GAO 2023).

Fig.2. MGUE Increment 1 architecture and platform integration (U.S. GAO 2021).

MGUE Z2 7302 HEY £417] 9 71E 7|9 o} 7|5 X & A= BE R S2AE S L AHYI 7R E s AlSE
&3l Increment 13} Increment 2 A 2 JLE5ko] ke =215} 3E AL X5 7= Holt) US. GAO (2023)0] k2 MIE=
I Qlek ol $417] g EE FEE HAT RN 7] $417] AAl= ASIC, 2417] 7F= (M-code Card), $Hd $417]
AYaE gAdslal, Mslste= A% ol 41431 ti-gs17] ¢ (M-code receiver), F7|AA FHTA R A=, ZF GAE=R
%35 Heko 2 2 4 Ik (US. GAO 2021, Ak 9 AR % A FA} Aolal A BEElo) Ik (Fig

MGUE Z2 9] EX2 st £417] /S gol, 4] D). FAH 2 ASICT} 4:417] 7FE fFof| A= Space Force}
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Table 2. Major contractors and development status of MGUE Increment 1.
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Contractor Role

Major systems

Development status

L3Harris
Raytheon

Ground receiver card development

BAE systems Penvan.ve card development and platform
integration

MAPS (ground)
Airborne and maritime card development MAGR-2K-M (airborne), GPNTS (maritime) Platform integration and testing ongoing

MAPS Gen II (ground), etc.

Development completed; production and fielding in progress

Integration primarily focused on ground platforms

Fig. 3. Development pathway of MGUE Increment 2 components and applications (U.S. GAO 2023).
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Table 3. Comparison of acquisition Strategies for MGUE Increment 1 and Increment 2.

Category Increment 1 Increment 2
Acquisition approach Traditional defense acquisition MTA rapid prototyping
Technical objective Development of M-code receiver cards and platform integration ~ Development of small, low-power receiver cards
Industrial structure Prime contractor-centric Expanded participation of small and non-traditional contractors
Development approach  Card development followed by platform integration Prototype-based development with operational testing
Supply chain strategy Military-grade semiconductor-centric Utilization of commercial semiconductor technologies
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