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INTRODUCTION AND SCOPE

In the space domain, China has embarked on a sweeping ‘National
Strategic Integration’ policy framework' to become the world’s pre-
eminent space power. Beijing views space as a warfighting domain
and seeks to achieve space superiority as a cornerstone of its broader
effort to establish information dominance, a prerequisite to enhancing
its influence in modern and increasingly fractured geopolitics. To this
end, it has rapidly developed, deployed, and operationalised advanced
capabilities in space launch, satellites, and ground-based infrastructure
spanning its civil, military, and commercial sectors.

Simultaneously, China has also focused its ambitious space programme
to deepen relations with developing countries and expand its space
architecture in support of military, commercial, and broader strategic
gains. China’s rapid progress in establishing a public—private, state-
controlled space ecosystem in just a few decades poses a formidable
technological and geostrategic challenge in the region. As it seeks to
reshape international space governance and influence the development
of technical standards, the ongoing pace of developments in space
across the globe has inevitably turned it from the final frontier to the first
[frontier.

The rapid Chinese military expansion is also being witnessed in this
domain, with the People’s Liberation Army (PLA) expandingits space
and ground-based assets to enhance battlespace awareness, operational
coordination, and capacity for force projection. These capabilities
improve their ability to monitor, target, and challenge adversarial forces
across the Indo-Pacific. Over the past decade, China has launched more
than 553 satellites,” significantly increasing its capacity for persistent
surveillance, communications, and precision targeting in support of
long-range strike systems. The Chinese have also demonstrated both
ground- and space-based counter-space capabilities designed to deter
and, in the event of a conflict, degrade enemy space assets. However,
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as Beijing expands its military space capabilities for ‘intelligentised
warfare and network-centricity’, it will also inevitably deepen its
dependency on space assets, potentially creating vulnerabilities and
exposing it to various counter-space threats.

From an Indian perspective, the issue is not simply that China has
become a major space power. The more consequential issue is that
China’s space capabilities are a product of the system inside a political
and institutional system where civilian, commercial, and military
functions often overlap. In practice, the same infrastructure,
manufacturing base, data systems, and launch capacities that support
scientific and commercial missions can also enhance military surveillance,
targeting, command networks, and strategic leverage. That is why the
nature of China’s space programme must be examined as a structural
feature rather than as a narrow technical aspect, as it has direct
implications for India. India’s space programme has traditionally been
shaped by developmental utility for civil purposes and innovation
focussing on civil applications of remote sensing, telecommunications,
and meteorology while retaining strategic autonomy. Those remain
enduring strengths. Yet the strategic context has changed, and India
must now evaluate space not only as a developmental instrument but
also as a contested strategic domain tied to deterrence, border
surveillance, maritime awareness, military preparedness, and the resilience
of critical national infrastructure.

The broader space environment reinforces the urgency of such a
reassessment. ISRO’s Indian Space Situational Assessment Report 2024
highlighted the intensity of global space activity and the growing
importance of safe and sustainable space operations, reflecting how
congested and operationally demanding the domain has become.’ For
India, this means that future competition will unfold in an orbital
environment where access, resilience, data security, and governance will
matter as much as launch success alone.

The growing space capabilities with their dual-use nature allow China
to gradually dominate both militaty and civil/commercial domains,
occupying key orbital space and thereby posing a significant challenge
to India’s national security.
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This concern has military, economic, and governance dimensions. At
the military level, a state that can launch frequently, sustain large
constellations, provide independent navigation services, and generate
persistent Earth observation acquires a major operational edge in
intelligence, targeting, communication, and resilience. The US
Department of Defence 2024 China Military Power Report reflects
continuing concern over the steady expansion of China’s military-
relevant capabilities across multiple domains, including those that enable
the PLA strategic modernisation.*

At the economic and commercial level, outer space is becoming an
arena of competitive market influence through launch services,
broadband constellations, navigation ecosystems, remote sensing
applications, and standards-setting, China’s official white paper explicitly
links the national space programme to economic and social
development, industrial growth, and international cooperation,
indicating that civil and strategic benefits are not treated as separate
policy lanes. This raises the possibility that commercial success, regulatory
positioning, and geopolitical influence may reinforce one another over
ume.

At the governance level, early-mover advantage in orbital infrastructure,
user dependency, and international partnerships can shape future access
to space and influence the rules under which space is used. From India’s
standpoint, the challenge is therefore not only a capability gap but the
possibility of a future operating environment in which Chinese systems,
standards, or dependencies constrain India’s room for peaceful,
commercial, and strategic expansion. The rapid expansion and dual-
use character of the Chinese programme is thus central to the problem,
because it makes strategic accumulation appear gradual, decentralised,
and often outwardly civilian.

For India, the analytical question is not whether China’s space
programme is civilian or military in a strict binary sense. The more
important question is how India can build its own capabilities in civilian,
industrial, and commercial domains while simultaneously leveraging
them for military usage and retaining its strategic autonomy on the

‘high ground’.
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SCcOPE AND LIMITATIONS

The research focuses on the 2015-2025 period as the principal
timeframe while incorporating historical context where necessary. This
temporal frame is appropriate because it captures the period of
intensified Chinese space reforms, the consolidation of BeiDou’s global
architecture, the growth of Chinese remote sensing and launch
capabilities, and the operational maturity of major national projects
such as Tiangong.’

The primary analytical lens is the India—China competition, while allied
and comparative perspectives are integrated where relevant. The scope
also extends to classified or opaque counter-space capabilities in an
analytical sense, but with caution. Since many operational details remain
undisclosed, the study will rely on open-source inferences, official
assessments, credible government commentaries, think tank analyses,
and peer-reviewed sources.

SIGNIFICANCE

The significance of this study lies in the fact that space has become
foundational to both military effectiveness and socioeconomic stability.
Satellite-based systems support navigation, logistics, communications,
financial synchronisation, weather forecasting, disaster management,
and intelligence. As a result, disruption in space can produce direct
effects on national security, economic functioning, and social structures.

For India, the significance is particularly acute because the country faces
a militarily superior continental rival, a changing maritime environment,
and a rapidly evolving technological ecosystem in which both military
and commercial space capabilities are becoming increasingly important.
India is advancing its reforms and capacity building in space, but it
must do so in a mission mode, as future leadership in geopolitics will
be greatly dependent not only on military and economic heft but also
on the ability to shape rules, standards, partnerships, and behaviour in
orbit.
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Chapter1

CHINA’S STRATEGIC VISION FOR SPACE
AND DuAL-USE SPACE CAPABILITIES

The story of China’s ascent as a space power is not one of serendipitous
scientific ambition. Itis the product of deliberate, decades-long strategic
planning that has steadily erased the boundary between civilian
exploration and security dimensions. From the modest launch of Dong
Fang Hong-1 in 1970 to the operational deployment of more than
1,450 satellites in orbit by April 2026, China has pursued space
dominance with a consistency that few national endeavours can match.
Understanding this trajectory, its doctrinal roots, institutional machinery,
strategic objectives, and outward commercial reach is essential to any
credible assessment of the threat China poses to India and the broader
international space ordet.

DoctriINAL EvoLuTiON: FrROM ‘PEACEFUL USE’ TO
SrACcE DOMINANCE

China’s intellectual journey in space strategy began not with a grand
proclamation but with a military lesson from the 1991 Gulf War. PLA
strategists, observing the devastating effectiveness of American space-
enabled precision warfare, concluded that future conflict would be
decided by whoever controlled the information domain, and that the
information domain was inseparable from space. The concept of
‘informatisation’ (xinxihua) was formally enshrined in PLA doctrine in
1993 and rapidly became the organising principle of the military’s
modernisation drive.’

By 2015, China’s doctrinal evolution had matured into a frank
acknowledgement of space as a warfighting domain. The 2015 Defence
White Paper identified outer space as one of the ‘new commanding
heights in international strategic competition’ and described revolutions
in military affairs, informatised warfare, precision strike, and space-
enabled operations as posing ‘new and severe challenges to China’s
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military security.”” This idea was not theoretical as it coincided with the
December 2015 establishment of the PLLA Strategic Support Force
(PLASSF), which consolidated space, cyber, electronic warfare, and
psychological operations under a single command, signalling that Betjing
had institutionally accepted space as a fifth operational domain on par
with land, sea, air, and cyberspace.

At the core of PLA space doctrine lies the concept of ‘hitian quan’ or
space control, the Chinese corollary of air superiority doctrine. The
authoritative Science of Military Strategy, in its 2020 PLLA National
Defence University edition, states unequivocally: ‘Without space control,
information control is impossible, and consequently air control, sea
control, and land control would quickly fall one after another.® Space
supremacy, in PLLA strategic thought, is not merely a combat enabler; it
is the prerequisite for dominance across every other domain.

The 2021 Space White Paper (released January 2022) marked a further
evolution, being the first Chinese space policy document to openly
voice the ambition of becoming a global space leader, not merely a
power. It emphasised self-sufficiency, the imperative of commercial
space development driven by private innovation, and a five-year
roadmap towards crewed lunar landings, cislunar operations, and on-
orbit servicing.” Simultaneously, it aligned China’s entire space
programme, both civilian and military, with the Space Vision 2047: the
target of becoming a ‘fully developed great powet’ by the centenary
of the People’s Republic, with space capability explicitly identified as
an essential pillar.

The most significant shift came in April 2024, when Xi Jinping dissolved
the PLASSF and elevated its constituent arms to direct Central Military
Commission (CMC) subordination. The new PLLA Aerospace Force
(PLAASF), PLA Cyberspace Force, and PLA Information Support
Force each reportindependently to the CMC, bypassing the intermediate
command layers that had previously created friction in the hierarchy.
Xi explicitly directed the new forces to ‘strengthen strategic capabilities
in emerging fields, including deep sea, outer space, and cyberspace.”*!!
For India, this reorganisation is strategically consequential as it marks
the transition from China’s space programme being a support function
to being a warfighting arm with its own doctrine, budget priority, and
command authority.
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CiviL-MILITARY FusioN (CMF): THE INSTITUTIONAL
ENGINE

CMF (janmin rénghé) is frequently described as a policy; but for China,
itis more accurately characterised as a systemic design feature. Xi Jinping
elevated CMF to a national-level state strategy in 2015; and in 2017, he
established the Central Commission for Integrated Military and Civilian
Development (CCIMCD), a Party-level body chaired by Xi himself
to oversee its implementation across all sectors. In space, CMF has
deliberately blurred the distinction between civilian science and military
capability, creating an ecosystem where a satellite’s national registration
as ‘commercial’ carries no reliable inference about its operational
function.”

The organisational architecture of China’s space programme reflects
this fusion. At the apex, the State Council sets overarching national
space policy, while the State Administration for Science, Technology
and Industry for National Defence (SASTIND) oversees both the China
National Space Administration (CNSA) and the defence S&T industrial
base. The China Aerospace Science and Technology Corporation
(CASC) serves as the primary contractor for launch vehicles (through
CALT) and spacecraft (through China Academy of Space Technology
(CAST)), operating under State-owned Assets Supervision and
Administration Commission (SASAC) oversight but maintaining direct
operational ties to the CMC’s Equipment Development Department.
CASCs sister organisation, the China Aerospace Science and Industry
Corporation (CASIC), functions primarily as a defence contractor with
specific responsibilities for missile systems and counterspace
capabilities.”” More will be covered in subsequent chapters.

The BeiDou Navigation Satellite System exemplifies CMF in practice.
Developed and operated primarily by CASC and its subsidiary CAST,
BeiDou provides ostensibly civilian positioning services to over 30
countries,'* while simultaneously delivering encrypted military-grade
precision to the PLA’s precision-strike assets. Beginning in 2014, when
the National Development and Reform Commission issued ‘Document
60’ opening China’s space sector to ptivate capital,” a thriving ecosystem
of new-space private actors Galaxy Space, LandSpace, Space Pioneer,
Galactic Energy emerged, all operating under CMF obligations that
require them to subordinate commercial development to national
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security imperatives when directed. India has no equivalent legislative
or institutional architecture compelling its private space sector to serve
national security objectives, a structural asymmetry that compounds

the capability gap.
STRATEGIC OBJECTIVES IN SPACE

China’s space ambitions operate simultaneously across four strategic
objectives that reinforce one another, making their disaggregation
analytically misleading, The first is prestige and soft power. Under Xi’s
‘China Dream’ of national rejuvenation, high-profile achievements like
the Tiangong space station, Chang’e far-side lunar landings, and
Tianwen-1 Mars mission serve a dual purpose as it projects technological
leadership abroad but also legitimise (Chinese Communist Party) CCP
governance domestically.'® The exclusion of China from the
International Space Station by the United States Congress in 2011 served,
paradoxically, to accelerate China’s autonomous capability development,
culminating in Tiangong’s full operation by 2022 and positioning China
as the only nation currently operating an independent crewed orbital
platform.

The second objective is economic returns: the commercialisation of
BeiDou navigation services, the marketing of Chinese launch vehicles
on the international market, and the deployment of commercial imagery
constellations such as the Jilin-1 series (300 satellites planned by 2027)
that simultaneously generate revenue and provide intelligence value under
CMF obligations."” The third objective, which is most strategically
significant for India, is military ISR and precision-strike enablement.
China’s ISR satellite fleet grew from 123 systems in 2018 to over 510
systems in December 2025, a near-tripling in seven years, providing
near-persistent surveillance coverage of the Himalayas, the Indian Ocean
region, and naval deployments in the Indo-Pacific."

The fourth objective is deterrence and counterspace domain by
developing and deploying the full spectrum of capabilities including
kinetic Anti Satellite Test (ASAT), co-orbital interceptors, directed-
energy, cyber, and electronic warfare to deny adversaries the space-
based advantages upon which their military effectiveness depends. In
PLA doctrine, targeted counterspace strikes against an adversary’s C4ISR
satellite architecture in the early phase of conflict are not a last resort
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but a first-phase operational imperative, intended to ‘blind’” opposing
forces before conventional operations commence."

THE ‘SPACE S11.X RoAD’; EXTENDING STRATEGIC
INFLUENCE

China’s Belt and Road Initiative has a frequently underappreciated spatial
dimension. The Be/t and Road Space Information Corridor, formally codified
in China’s 2016 Space White Paper and operationalised through
subsequent National Development and Reform Commission (NDRC)
planning, represents a structured effort to extend China’s satellite and
ground infrastructure footprint across Belt and Road Initiative (BRI)
partner nations, creating technical dependencies, data collection
advantages, and diplomatic leverage that serve both commercial and
military-intelligence objectives.

By 2024, more than 30 countries had signed agreements to embed
BeiDou navigation infrastructure in national systems, including Pakistan,
Nepal, Bangladesh, and Sri Llanka, all of which share land or maritime
borders with India.” Satellite exports to Venezuela (VENESAT-1),
Nigeria (NigComSat-1R), and Pakistan (PAKSAT-MM1), combined
with ground station construction in Namibia, Egypt, Ethiopia, and
Argentina, have provided China with a global space monitoring,
tracking, and control network that supplements its domestic Telemetry,
Tracking and Command (TT&C) infrastructure and extends its military
space domain awareness to the Western Hemisphere.”* China hosted
the first China—Latin American and Caribbean States Space Cooperation
Forum in April 2024, signalling a deliberate effort to institutionalise
these relationships.

From India’s strategic perspective, the Space Silk Road poses a
compound threat. BeiDou’s embedding in India’s neighbourhood
creates intelligence collection vectors and data sovereignty vulnerabilities
for partner nations, while China’s overseas ground stations, particularly
the PLLA-linked facility at Neuquén, Argentina, provide space domain
awareness capabilities that can track Indian and allied satellite operations.
The Space Silk Road is not merely a commercial enterprise, butitis a
systematic expansion of China’s strategic intelligence and access
architecture, draped in the language of development cooperation. India
should consider a counter-engagement strategy offering competitive
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satellite services, civil nuclear space applications, and reciprocal ground-
station agreements to regional nations adopting an aggressive Indian
space diplomacy.***

A detailed mapping and analysis of Chinese capabilities both in civil
and military fields may provide the required insight in its likely
exploitation for enhancing and dominating its influence in modern
geopolitics. The subsequent section attempts to take a dive, especially,
to the dual-use nature of the Chinese space programme and its
implications for India.

CHINA’S DUAL-USE CIviL SPACE CAPABILITIES

Space: The Unified Frontier

The strategic spacescape of China in the 21 century can be defined by
the increasing blurring of boundaries of its civil and military space
programmes. The dual-use character of China’s civil space capabilities
is now a perfected mechanism which converts a declared peaceful
programme into a coherent military capability without raising eyebrows
among the international community. Successive Chinese writings reflect
space activity as a contribution to science, economic development and
the global commons. The same documents also mandate CMF as state
policy, requiring civilian assets to be designed and operated in a manner
that also yields military use; therefore, the PLA does not need to build
anew/ parallel architecture as it inhetits one already in orbit.* For India,
the historical separation between the Indian Space Research
Organisation’s civilian charter and the DSA’s military mandate remains
alegacy issue that may have operational consequences in the multidomain
conflicts of the future, both along the land borders and in the maritime
domain.

Under the central leadership and steered at the highest level with the
newly formed PLLA Aero Space Force (PLAASF), the Chinese space
programme has acquired a fused ‘intelligentised architecture designed to
secure space dominance (3itian guan) as a key strategic imperative.”’
The Chinese practice of junmin ronghe (Military Civil Fusion) is not an
externality of the programme; it is at the core of the system.” The
question here is not whether to disaggregate ‘civil’ and ‘military’ elements,
as they have been so precisely organised that they cannot be clearly
disaggregated, but rather to focus on the znfent that such massive



DracoN oN HiGH GROUND: COUNTER-BALANCING CHINESE ... | 17

capability provides to China’s decision-making, influence, and military
apparatus. Today China has 1450 operational satellites and has recently
applied at International Communication Union (I'TU) for 2,03,000
satellites as part of a new LEO constellation similar to the Starlink
programme of USA. From scientific exploration missions to classified
surveillance programmes, a quick review of its space programmes
provides an indicator of their breadth and scope as it races feverishly
to outpace the wotld and gradually cement its strategic influence across

the globe.

Table 1: Human Spaceflight and Space Station Programmes

Nomenclature Type Purpose Key Details
(Latest Status)

Shenzhou Crewed Human Dual-use. Potential military

Programme spacecraft [spaceflight, applications in orbital
programme |docking, and [servicing and crewed

astronaut strategic operations. Active
transport missions through 2025-26.

Tiangong Space [Modular Long-duration|Dual-use. Potential military

Station space human utility in ISR support, on-
station presence and |orbit servicing and strategic

microgravity |autonomy in crewed
research spaceflight. Fully operational
since 2022.

Mengzhou Next- Deep-space  |Dual-use. Designed for
generation |and lunar future lunar missions and
crew crew transport|expanded deep-space
spacecraft operations. Under advanced

development and testing for
crewed lunar programme.

Lanyue Lunar  |Crewed Human lunar |[Dual-use; central to China’s

Lander lunar lander |landing planned Moon landing

capability before 2030; hardware
testing ongoing.

Sources: Data compiled from China Manned Space Agency, “China
Focus”; David, “China Shakes Up Space Programs”; US Department of
Defense, Military and Security Developments Involving the PRC; Jones,
“China’s Crewed Lunar Program.”
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Table 2 : Lunar and Cis-Lunar Programmes

Nomenclature Type Purpose Key Details
(Latest Status)

Chang’e Lunar Lunar orbiters, |Strategic; Chang’e-6

Programme  [exploration landers, and successfully returned
architecture sample return  |far-side lunar samples in

2024; Chang’e-7 and 8
in preparation.

Chang’e-7 Lunar polar Survey south-  [Strategic; planned for
exploration pole resources  [late 2026 launch.
mission (water/ice)

Chang’e-8 Lunar ISRU and lunar [Strategic; expected to
infrastructure  |construction test 3D printing and
technology technologies lunar technologies;
mission planned in 2028.

International  [Lunar base Permanent lunar [Dual-use; 17 countries

Lunar Research
Station (ILRS)

initiative

infrastructure
for Robotic and

and 50+ research
institutes; initial

(LRS) later crewed operational framework
operations targeted around 2035.
DRO Earth—  [Cis-lunar Navigation and |Dual-use; Supports
Moon communication/ jcommunications [future lunar logistics.
Constellation  [navigation in Earth—-Moon |Initial constellation
system space deployment undertaken

in 2025.

Sources: Data compiled from China Manned Space Agency, “Chang’e
Space Program”; Jones, “China Delays Chang’e-77; CNSA, “International
Lunar Research Station Initiatives”; Advanced Space, “Cis-Lunar
Constellation Constellation Milestones.”
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Table 3 : Navigation, Timing, and Strategic Positioning

Programmes
Nomenclature Type Purpose Key Details
(Latest Status)
BeiDou Navigation |GNSS/PNT  |Navigation, Dual-use; fully
Satellite System constellation  [timing, and operational with
positioning 45 satellites

Sources: Data compiled from China Satellite Navigation Office,
“BeiDou In-Orbit System Status”; United Nations Office for Outer
Space Aftairs, “BDS Constellation Progress”; US Department of
Defense, Military and Security Developments Involving the PRC.

Table 4 : Deep-Space and Planetary Exploration Programmes

Nomenclature

Type

Purpose

Key Details
(Latest Status)

Tianwen
Programme

Deep-space
exploration
architecture

Planetary
exploration

Strategic prestige;
interplanetary exploration
covering Mars, asteroids and
deep-space; active.

Tianwen-1

Mars orbiter
and rover
mission

Mars
exploration

Civil; Tianwen-1 orbiter to
Mars remains operational.

Tianwen-2

Asteroid/co
met mission

Sample
return and
comet
exploration

Civil (Tech demonstration);
targets asteroid sampling and
comet flyby operations;
successfully launched in 2025.

Tianwen-3

Mars sample
return
mission

Return
Martian
samples to
Earth

Strategic prestige; planned
around 2028.

SMILE Mission

ESA-China
science
mission

Solar wind
and
magnetosp
here studies

Civil scientific collaboration;
Joint ESA-Chinese Academy of
Sciences (CAS) mission
scheduled on May 19, 2026 for
deployment.

Sources: Data compiled from China National Space Administration,
“Tianwen Exploration Roadmap”; Jones, “China’s Deep-Space
Exploration Milestones”; European Space Agency, “SMILE Mission

Tracket.”
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Table 5 : Satellite Communications and Megaconstellation

Programmes
Nomenclature Type Purpose Key Details
(Latest Status)
Guowang LEO Global satellite |Dual-use; state-backed to
Constellation  |broadband |internet include ~13,000 satellites.
mega Currently, 168 in orbit and
constellation deployment continues
through 2025-26.
Spacesail/ Commercial |Broadband Dual-use; commercially
Qianfan SATCOM |connectivity branded broadband
constellation constellation with
potential state and civil
integration; 126 satellites
active.
Tianlian Relay |GEO relay |Telemetry, Dual-use; supports
System satellite tracking, and Tiangong. New Tianlian-
network command relay |II launches in 2025; active
satellites are seven.
Hongyan Broadband |IoT and Dual-use; merged with
satellite communications|Guowang.
system

Sources: Data compiled from China Satellite Network Group, “Guowang
Constellation Status”; Jones, “China’s Megaconstellation Launches”; CASC,
“Tianlian Relay Satellite Network Milestones.”
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Table 6 : Reconnaissance, ISR and Military Space Programmes

Nomenclature Type Purpose Key Details
(Latest Status)

Yaogan ISR/reconnaissance |Earth Dual-use; widely

Programme satellite constellation|observation, assessed as a PLA
electronic ISR architecture,
intelligence including SAR,
(ELINT), optical and
maritime electronic
surveillance intelligence

satellites; 179
satellites are active.

Jianbing Series |Reconnaissance Electro-optical |Military;
satellites intelligence integrated with
collection PLA strategic

imaging and
targeting systems;

operational.
Gaofen High-resolution Imaging and Dual-use; military
Programme Earth observation |mapping targeting and

surveillance utility;
32 satellites are

active.
TJS (Tongxin  |Classified GEO SIGINT, Military; linked to
Jishu Shiyan) satellites missile warning, |PLA EW, ELINT,
and space and satellite
situational inspection
awareness missions; 23

satellites are active.

Huoyan Early  |Missile warning Ballistic missile |Military; under

Warning satellite architecture |launch deployment.

Programme detection

Yaogan-40/45 |Advanced ISR Electromagnetic| Dual-use;

Series satellites and associated with
reconnaissance |[PLA ISR
missions operations; active.

Sources: Data compiled from US Department of Defense, Military and
Security Developments Involving the PRC; Union of Concerned Scientists,
UCS Satellite Database; Secure World Foundation, Global Counterspace
Capabilities; Jones, “China’s Military Space Network Operations.”
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Table 7 : Experimental, Counterspace, and Dual-Use

Programmes
Nomenclature Type Purpose Key Details and
Latest Status
Shijian Experimental |Orbital Dual-use; demonstrated
Programme satellite series [servicing, proximity operations,
rendezvous, and |towing and satellite
refuelling servicing technologies
with strong counterspace
implications.
Shijian-25 Satellite Refuelling and  |Dual-use; relevant to
servicing life-extension  |strategic satellite
mission testing sustainment. Shijian-25
successfully docked with
Shijian-21 in Jul 2025.
Shiyan Experimental |Sensor and tech |Dual-use; for classified
Programme tech satellites |validation orbital experiments and
emerging technologies;
active deployments
continue.
Shijian- Proximity Orbital Military; active and
6/Shiyan-24C |operations  |manoeuvting  |operational.
satellites and rendezvous
Shenlong Reusable Reusable Dual-use; highly secretive
Spaceplane orbital spacecraft and  [analogous to X-37B
Programme spaceplane  [classified concept; 4 mission
experiments launched on 07 Feb 2026.
ASAT Counterspace |Anti-satellite Military; includes kinetic,
Programmes  |systems warfare co-orbital, and electronic
capability warfare; under
development.

Sources: Data compiled from US Department of Defense, Military and
Security Developments Involving the PRC; Secure World Foundation,
Global Counterspace Capabilities; Jones, “China Launches Secretive
Spaceplane”; Center for Strategic and International Studies, Space Threat
Assessment.
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Table 8 : Space Science and Advanced Technology Programmes

Nomenclature Type Purpose Key Details &
Latest Status
Micius Quantum Quantum Dual-use;
(QUESS) communications |encryption operationally
satellite research superseded by the
Jinan-1 microsatellite.
DAMPE Dark matter Cosmic ray and  [Civil scientific
(Wukong) observatory dark matter mission; active
studies
Einstein Probe [X-ray High-energy Civil scientific
observatory astrophysics mission; active
ASO-§ Solar Solar flare and ~ [Civil scientific
(Kuafu-1) observatory Coronal Mass mission; active.
Ejections(CME)
monitoring
HXMT X-ray Observation of  [Civil scientific
(Insight) astronomy compact objects [mission; operational.
satellite

Sources: Data compiled from Chinese Academy of Sciences, “Strategic
Priority Program on Space Science”; Jones, “China’s Space Science
Programs”; European Space Agency, “Einstein Probe Cooperation.”

The space domain in China spans across six dual-use capabilities clusters,
which are Launch infrastructure, Satellite navigation, Remote sensing
and Earth observation, the Tiangong space station, the Chang’e and
ILRS programme and lastly the commercial space ecosystem. It is
important for us to map it, as each yuan spent in civilian space also
generates, in part ot in full, some military capacity.”’

L.AuNCcH INFRASTRUCTURE: FOUNDATION OF CHINESE
SPACE PROGRAMME

China’s launch enterprise has grown significantly, and now it is the second
most active in the world. The Long March family had completed
approximately 640 cumulative launches by April 2026 with a 96.9 per
cent success rate, and 2025 saw a national record of 92 orbital attempts,
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of which 50 were commercial.”’ The cadence matters operationally as
it determines China’s ability to deploy and replenish large constellations
under wartime attrition and provides redundancy against any first-strike
calculus aimed at the Chinese space lift.

The key trends in the Chinese space programme are the shift from
inland launch sites to coastal heavy-lift infrastructure. The increasing
overlap of commercial launch facilities with military strategic needs,
reusable launch systems, and sea-launch systems are being pursued to
improve rapid-response capability, enhance survivability and
operational flexibility, and, lastly, the expansion of ISR and navigation
constellations to support integrated military operations. Six major launch
sites primarily carry the weight for this capability, with two additional
locations available/being developed. Jiuquan in the Gobi desert handles
crewed missions and solid-rocket commercial flights. Taiyuan in Shanxi
specialises in sun-synchronous orbits used by Earth-observation satellites.
Xichang in Sichuan has carried out the most BeiDou launches and the
bulk of geostationary missions. Wenchang on Hainan Island, added in
2014, has now been supplemented by the adjacent Hainan Commercial
Spaceport, which conducted nine commercial launches in its first
operational year in 2025.” The dispersion across inland and coastal
sites provides it with necessary redundancy besides orbital flexibility.
On the other hand, India depends almost entirely on Sriharikota, with
the Kulasekarapattinam Small Satellite Launch Vehicle site still under
development.

The most significant qualitative shift has been in the reusability aspect,
driven by CME Chinese have been closely observing the SpaceX
missions, and Chinese firms like Landspace and Galactic energy are
increasingly working towards reducing the cost while providing PLA
with a resilient ‘launch on demand capability’”* The integration of PLA
with civil establishments like CASA, SASTIND, etc has ensured joint
vision, dedicated allotment of facilities, and strict scheduling of military
satellites.
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Table 9: China’s Space Launch Infrastructure and
Corresponding PLA Linkages®

Launch |Payload (Significance |Status Cotresponding|Strategic/
Site/ Capacity PLA Unit/ Military
Infra- Base ID Utility
structutre
Jiuquan  |LM-2F: |Oldest Operational |Base 20/Unit |Human
Satellite  |~8.4T to |Chinese 636003 spaceflight
Launch |LEO; launch (Shenzhou;
Centre LMLAC: centre; IQBM/ '
42T 10 cr'ew.ed rms.slle testing;
SO missions rapid LEO
response)®
Wenchang [LM-5:  |Heavy-lift  |Operational/ [Unit 63810% |Heavy-lift
Space ~25T to |and lunar  |Expanding CZ-5/CZ-7
Launch |LEO; mission hub missions; space
Site 14T to station
GTO Direct modules;
. deep-space and
- Operational .
Wenchang [Projected |Future lunar |Under Control lunar trajectory
Launch  [>70T to |heavy-lift  |Development optimisation®”
Complex |LEO infrastructure
301
Xichang |LM-3B/ |Primary Operational |Base 27/Unit  [Beidou
Satellite  |E: ~5.5T |GEO launch 63790% navigation;
Launch  [to GTO |site military
Centre COMSEC/
SATCOM;
ASAT testing”
Taiyuan |LM-GA: |Main polar- |Operational (Base 25/Unit |ISR/SIGINT
Satellite  [~4.5T to |orbit launch 63710% collection;
Launch |LEO centre polar
Centre reconnaissance;
meteorological
support;
missile
warning/ ABM
testing*!
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Launch  |Payload |Significance |Status Corresponding |Strategic/
Site/ Capacity PLA Unit/  |Military
Infra- Base ID Utility
structure
Hainan LM-8  |Commercial |Operational |HICAL (State- [Low-cost LEO
Commercial |and and reusable |/expanding |backed access;
Space reusable (launch Enterptise)”? |CZ-8/CZ-12
Launch Site |launchers [expansion commercial
variants; high-
cadence
constellation
replenishment®
Dongfeng |Projected [Reusable Under Testing of
Commercial |[~12T to |methane Development|Administered  |LOX/methane
Space LEO rocket by Base 20 rockets
Innovation testing (Unit 63600)  |(Zhuque-2/3);
Test Zone oversight. Lijian series
launches.
Haiyang  |Solid-fuel|Mobile Operational [Managed via |Tactical rapid
Sea Launch |sea launch TSLC/ response; mega-
Platform  |launches |capability Aerospace constellation
Force Liaison* |(SatNet/Qianfan)
deployment;
reusable rocket
maritime
recovery®

NavicaTtioN (BEiIDou BDS-3): THE PNT BACKBONE
OF INTELLIGENTISED WARFARE

The completion of the BeiDou-3 constellation in 2020 was a significant
moment for China’s strategic autonomy as it insulated its precision
strike complex from foreign interference while extending accurate
navigation, positioning, and timing capabilities to its commercial,
scientific, economic, and military actors. The Indian Space Association’s
analysis at the 2026 Def Space Symposium recorded 45 BeiDou
navigation satellites in orbit by the end of 2025, including replacement
and backup assets, compared with the Indian Regional Navigation
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Satellite System’s three operational satellites following recurring atomic
clock failures.* The asymmetry is both functional and numerical, as
BeiDou is global whereas NavIC s regional, with a coverage footprint
of only 1,500 kilometres beyond the Indian landmass.

BDS-3 broadcasts a public service in the B1C, B2A, and B1I bands,
and a restricted authorised service in the B3I and B3A bands available
to the Chinese government and military."” Open-service positioning
accuracy is officially stated to be within ten metres horizontally, with
timing accuracy of 20 nanoseconds. The restricted military service
achieves 0.1 metre tracking accuracy with two-way communication
capability.*® A unique feature inherited from the regional BDS-2 design
is the short-message service wherein BDS users with appropriate
transceivers can transmit text messages of up to a thousand Chinese
characters per message via the geostationary satellites, with a throughput
of approximately 18 million messages per hour. The military implication
of this two-way capability is significant. It provides PLA units with an
indigenous, encrypted command-and-control channel that does not
depend on tetrestrial communication ot the Global Positioning System.”

REMOTE SENSING AND EARTH OBSERVATION

If BeiDou is the most visible Chinese space programme, the Farth-
observation constellation is the most operationally important. US Space
Force estimates that there are 510 ISR-capable Chinese satellites in the
orbit, witnessing a 927 per cent expansion in China’s in-orbit ISR
presence since 2015.” The figure includes satellites from three nominally
distinct programmes: the civilian Gaofen series under the China High-
Resolution Earth-Observation System (CHEOS); the Yaogan series,
formally described as remote sensing and informally acknowledged
across Chinese media and academia as military reconnaissance, and an
ecosystem of commercial constellations led by the Jilin-1 system.
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Table 10 Principal Chinese Earth-Observation Programmes

and Military Functions
Series Civilian Resolution/ Confirmed/Assessed
Designation | Type Military Use
Gaofen | CHEOS, Sub-metre Border surveillance,
1-14 civilian optical/SAR/ target identification
hyperspectral (LAC, SCS, IOR)
Gaofen- | CHEOS 15-50 m Aircraft-carrier tracking,
4/13/ GEO optical, naval surveillance over
13-02 persistent dwell | IOR
Yaogan | ‘Remote Optical, SAR, Maritime ELINT/anti-
1-45 sensing’ electronic ship targeting; missile
intelligence cueing for DF-
(ELINT), 21D/DF-26
ocean-
surveillance
triplets
Yaogan- | ‘Remote Sub-metre Indo-Pacific persistent
41 sensing’ GEO | optical from vehicle-scale tracking
36,000 km
Ludi Civilian land- | 20 m SAR from | All-weather wide-area
Tance-4 | sutrvey GEO (wotld- ocean and littoral
first) surveillance
Jilin-1 Commercial 0.3-0.5m Targeting imagery; Iran
(Chang optical; 4K kill-chain; F-22 tracking
Guang) video; 115+ sats | experiment; 117 in orbit
Hainan- | Commercial/ Optical + SAR Dedicated South China
1 series | academic + AIS-ELINT Sea persistent watch

Source: Author (Compiled from CMPR 2024; CSIS Aerospace
Security 2024; Small Wars Journal Nov 2025; Yaogan-45 launch
reporting (Sep 2025); CGSTL public disclosures
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Three trends define the current progress. First, the transition from low
Earth orbit to geosynchronous reconnaissance has produced platforms
that are unique in their class. The Yaogan-41, launched in December
2023, is widely assessed as a sub-metre GEO optical satellite, capable
of identifying car-sized objects across half of the Earth’s surface from
36,000 kilometres altitude. The Ludi Tance-4 (Land Exploration-4),
launched in August 2023, is the world’s first GEO synthetic-aperture-
radar (SAR) satellite, providing all-weather, day-and-night surveillance
over the Indo-Pacific.”

Second, the Yaogan-30 ocean-surveillance triplets, modelled on the
United States’ Naval Ocean Surveillance System, allow the geolocation
of warships through time difference of arrival measurements of their
radio emissions, with revisit intervals measured in minutes rather than
hours. Third, the commerecial Jilin-1 constellation, comprising 117 active
satellites, has compressed global revisit times to between 15 and 20
minutes, with planned expansion to 300 satellites. In September 2020,
China’s Chang Guang Satellite Technology released video imagery from
the Jilin-1 Gaofen-3 satellite showing an aircraft being continuously
tracked from orbit. Contemporary reporting identified the aircraft as
an F-22 Raptor, although the identification was generally qualified as
an assessment rather than independently verified. The episode
demonstrated the potential of high-resolution commercial satellites to
observe and track fast-moving aircraft, including low-observable
platforms.™

Tiangong Space Station: Enabling Counterspace in ‘High
Ground’

The Tiangong space station became fully operational in 2022 with the
addition of the Wentian and Mengtian modules to the Tianhe core,
which was launched in April 2021. The station orbits at an altitude of
340 to 450 kilometres with a total mass of about 70 tonnes. Although
itis roughly one-sixth of the mass of the International Space Station, it
is newer, modular, and Chinese-controlled in its entirety. It will be the
world’s only operational space station which is expected to remain in
orbit beyond 2030.”> Morte than a symbol of national prestige, it is also
a high orbit test bed for co-orbital and proximity operations.
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Dual-use features. Tiangong’s dual-use character is encoded in its
hardware. The station carries two robotic arms, a 10.2-metre Tiangong
Robotic Arm on the Tianhe core module and a smaller arm on the
Wentian module. Both arms can crawl across the station’s exterior
between docking adapters and can be combined for joint operations.
They are designed to capture visiting spacecraft, transfer cargo, and
assist extra-vehicular activities and, by extension, can also be used to
mnspect, manipulate, or relocate satellites. The Shijian-21 satellite, which
grappled and relocated a defunct BeiDou satellite to a graveyard orbit
in January 2022, belongs to the same technological lineage. The China
Aerospace Studies Institute has observed that even Chinese media,
academics, and bloggers agree with Western analysts that remote
proximity-operations capabilities and robotic-arm technologies are
dual-use.”

The station also acts as a permanent Space Situational Awareness (SSA)
node. Its exterior is equipped with multispectral cameras and infrared
sensors that track and identify small objects in LEO. This persistent
monitoring allows China to build a comprehensive catalogue of
adversary satellite movements, providing it with the necessary intelligence
to shape its own ASAT responses during times of conflict.

CISLUNAR AMBITIONS: COMPETITION FOR LUNAR
RESOURCES

The Chinese Lunar Exploration Programme reflects a long-term
strategic goal, namely, the occupation and utilisation of ‘high ground’
beyond Earth’s orbit. The programme has progressed through four
phases since 2007. The latest mission, Chang’e-7, is scheduled for launch
abroad a Long March 5 rocket from Wenchang in late 2026, and is
aimed at the illuminated rim of Shackleton Crater near the lunar south
pole, the same region considered for NASA’s Artemis crewed landings.

These robotic missions are precursors to two linked programmes, i.e,
the Chinese crewed lunar landing planned before 2030 and the ILRS,
planned for completion in two phases by 2035 and 2050. The ILRS
was announced jointly with Russia in March 2021. Its formal members
as of late 2025 include China, Russia, Belarus, Pakistan, Azerbaijan,
Venezuela, South Africa, Egypt, Nicaragua, Thailand, Serbia,
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Kazakhstan, and Senegal and the broader cooperation network
reportedly includes more than 40 institutions.” ILRS Chief Designer
Wu Weiren has publicly stated the goal of attracting 500 international
research institutions and 5,000 researchers by 2035.

Table 11 Comparative Cislunar Architectures: Artemis Accords

and ILRS**%
Parameter Artemis Accords ILRS (China-
(US-led) Russia-led)
Launched October 2020 March 2021 (MoU)

Members (mid-2025)

67 signatories
including India,
Japan, Australia, UK,
France, Italy, UAE

13 confirmed states;
50+ institutions;
Pakistan included

Lunar landing target

Artemis-3 crewed
landing slipped to
~2027

Chinese crewed
landing before 2030
(CMSA target)

Base/station target

Lunar Gateway
operational; Artemis
Base Camp by 2030s

Basic ILRS facility by
2035 at lunar south
pole

Communications LunaNet (NASA + Quegiao-2

relay ESA) (operational); planned
constellation

Governance Non-binding political | ILRS Cooperation

principles built on
OST 1967

Organisation;
framework still
emerging

Source: Author (Compiled from NASA Artemis Accords Office;
Secure World Foundation tracking, September 2024; CNSA ILRS Guide
for Partnership v1.0, June 2021; SpaceNews and CNSA Annual Briefing
on Lunar Cooperation, September 2025)
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COMMERCIAL SPACE AND THE NEW-SPACE ECOSYSTEM

China’s commercial space sector did not exist in any meaningful form
before 2014. A series of reforms over the last decade has catapulted
China into becoming a prominent space power. The 2014 National
Development and Reform Commission Document 60 opened the
launch and small-satellite sectors to private capital, followed by the
14th Five-Year Plan (2021-2025), which designated commercial space,
satellite internet, and Earth observation as priority sectors. In 2023,
commercial space was elevated to the status of a strategic emerging
sector, the same designation initially applied to new-energy vehicles,
semiconductors, and biotechnology.® The US Department of Defense’s
2024 China Military Power Report identifies five commercial launch
firms—Galactic Energy, Deep Blue Aerospace, Space Pioneer, iSpace
and Landspace—each developing reusable orbital launchers.*
Commercial space firms in China numbered over 500 by late 2025.%
Two megaconstellations dominate this strategic picture: ‘Guowang’
and ‘Qianfan’. They are not merely commercial rivals of Starlink but
resilient C4ISR platforms designed to survive and operate in a contested
orbital environment.

Table 12 Chinese LEO Megaconstellations (April 2026)

Constellation | Operator Target | Launched | Strategic
/ Backer Size (Apr 2026) | Profile
Guowang China 13,000 ~ 168 State
SatNet backbone;
(state) SATCOM,
PNT, ISR;
military
priority
Qianfan/G60 | Shanghai 15,000 ~ 126 Direct Starlink
SpaceCom competitor;
(municipal) foreign
telecom MoUs
(‘Sailspace’)
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Constellation | Operator Target Launched | Strategic
/ Backer Size (Apr 2026) | Profile
Honghu-3 Hongging 10,000 Initial test | Low-orbit
/Landspac satellites (340-550 km);
e commercial
broadband
Geespace Geely 6,000 ~ 64 10T, PNT,
Auto autonomous
driving, dual-
use timing
GalaxySpace Private 1,000 Initial test | LEO
satellites broadband
demonstration
platform
Three-Body ADA 2,800 Initial test | In-orbit Al
Computing Space + (planned) satellites computing
state constellation
pattners

Source: Author (Compiled from CINSA guarterly briefings; Connectivity Technology,
Now 2025, Wikipedia: cross-checked with lannch logs; China in Space, Jack C.,
updated April 2026; CMPR 2024)

Guowang, the state-led national network operated by China SatNet,
targets 13,000 satellites in two orbital shells at altitudes of around 1,145
and 1,160 kilometres. By April 2026, the constellation had passed 200
satellites in orbit, making it China’s largest. Guowang plans to launch
310 satellites in 2026, 900 in 2027, and 3,600 every year from 2028
onwards. The constellation includes both broadband-internet satellites
and dedicated experimental-technology satellites that Western analysts
assess as carrying signals intelligence, navigation augmentation, and
reconnaissance payloads.®' Qianfan (Thousand Sails) targets 15,000
satellites, with the first phase of 1,296 satellites and 126 having been
launched by April 2026. Itis actively being marketed under the Sailspace
brand, with MoUs signed with telecommunications operators in the
initial six markets across Asia, Africa, and Latin America.
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The space industry in China has been driven by government
programmes led by state-owned enterprises like CASC, CASIC and
China SATCOM, as well as government agencies like CNSA and
SASTIND. Its rise in space cannot only be attributed to simply the
result of higher spending; It is the result of a well-thought-out and
engineered financing architecture that combines long-horizon state
planning, provincial industrial policy, military-civil fusion, guided private
capital, infrastructure-first investment, and simultaneous demand
creation. The result is a hybrid ecosystem where both state-owned and
commercial companies operate within a state-directed strategic
framework while they still benefit from extensive demand from the
market yet remain competitive. China has officially not released any
budgetary figures for its space programmes. In 2024, Euroconsult
estimated Chinese government space spending at roughly US$19-20
billion, the second-largest national space budget in the world after the
United States (~US$80 billion) (see Figure 1) and almost 1.6 times the
figure of 2022. Besides the estimated state spending, the ptivate sector
has gradually overtaken the state since 2014.

Figure 1: Chinese Commercial _Space Investment by Investor
Type, 2015-2024

mmm Private investors
3000 | = Cf:ntral guvtcrrfrnenl J—
City & provincial governments o
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Source : Author (Compiled from Orbital Gateway Consulting tracker (in Roll
and Du Bois, Redshift, September 2025); 118S Charting China, Angust 2025;
ION Analytics/ Mergermarket, May 2025)
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Chinese space tech firms can be divided into three main categories:
Manufacturing & Launches, Operations and Services and applications.
The private sector has not been barred from entry; however, only for
military programmes, it requires additional approvals. It is estimated
that around 40% of total funding for Chinese space startups originates
from the government, another 40% indirectly from private VC/PE
funds, and the rest comes from private investors (insurance companies
etc).®

Five key patterns® can be recognised in its funding strategy.

The adoption of the triple helix model, which has bound the
provincial governments, academic institutions, and private startups
into dense regional aecrospace hubs. Beijing, Shanghai, Xi’an, Chengdu,
Wuhan, Wenchang, Guangzhou, and Jinan have each been built
around an interconnected mesh of state R&D institutes, top-tier;
and licensed private firms encompassing academic excellence,
manufacturing depth and state funding into a single innovation engine.
An example of its growing commercial space ecosystem is the firm
Chang Guang Satellite Technology Limited (CGSTL), which has
flooded the market with its earth-observation (EO) data, obtained
from its own satellites, driving down the price from US$70 per
square kilometre to US $4 per square kilometre, edging out various
international firms out of business.”

Adoption of need-based capital injections based on the priority
and importance of the project, e.g;, to avoid slippage in deadlines
laid down by ITU for its Guowang and Qianfan megaconstellations
(SATCOM segment), it infused extra capital of §1 billion in 2024
alone to rapidly accelerate additional launches and thereby secure its
spectrum footprint in orbit.

State-mandated CMF climinates the requirement to establish
separate space supply chains for military and civil purposes. As a
constitutional mandate, dual-use technologies are inherently accessible
to the PLA, while private companies gain access to government R&D
facilities, testing ranges, and launch sites, thereby reducing the capital
expenditure (CapEx) for private startups to reach orbit.
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Leveraging the Space Silk Road initiative to augment its domestic
demand for the private sector by utilising preferential state financing,
loans, and grants to fund the space programmes of developing
nations.

Domestic demand generation is a crucial factor to keep the system
running and has been ensured at the forefront by state-owned
customers like CASC, CASIC, the PLAASF, China SatNet
(Guowang), and Shanghai SpaceCom (Qianfan), guaranteeing large-
scale offtake for launches and mitigating risk faced by private space
firms to sustain in high-capital-investment ventures.

Figure 2 Space Tech Funding in China: Private Vs. State

‘A Applications

Remote Sensing Navigation Emerging
use cases

$289M $186M
14 firms 7% 25% & firms 58%

2% Operations & Earth Systems

Communication
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Components Propulsion
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ocke
: Satellite
Manufacturing Manufacturing 53 . 49%
$3!2‘8TM $1,522M Auxiliary Electronics
22 firms 17 firms $84M | 6 firms $43M | 8 firms

39%

49% .
25% . 35%

@ rFrivate @ Government

Source: Compiled from SpaceAmbition Substack, April 25, 2025

China did not attempt to replicate the US space model exactly. It built
a state-guided commercial ecosystem optimised for scale, manufacturing
depth, infrastructure expansion, and strategic coordination.

The Civilian Foundation of Military Space Power

The six dual-use clusters examined in this chapter share a common
architecture. Each is publicly framed as a civilian project but is
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institutionally designed under CMF and, when assessed in operational
terms, has direct implications for India. Launch infrastructure provides
the cadence and reconstitution capacity that gives every other capability
its operational meaning. BeiDou supplies the precision-guidance
backbone for theatre-level and strategic strike. The Earth-observation
constellation provides persistent, all-weather, day-and-night targeting
picture that converts long-range missiles from threat in being into
operational weapons. Tiangong supplies a sovereign human spaceflight
platform, a dual-use robotic-arm laboratory, and a soft power
instrument that recruits Global South partners. Chang’e and the ILRS
extend the Chinese strategic horizon to the cislunar horizon and the
resource-bearing lunar south pole. The commercial new-space
ecosystem provides resilient, attritable, resistant mass.*

At the foundation lies the human resource capital which the Chinese
state has been able to channelise through a high degree of MCF in the
last decade. The fusion of State, public, private, and commercial
academic cum research institutes is designed towards a common
national purpose. This academic-creative-innovation pipeline converts
ideas into implementable projects with an active monitoring and direct
feedback system. A network of these research institutes is spread all
over, backed by the state, including the military, and remains the
backbone for the longevity of the space ecosystem. Of particular interest
is the educational setup of PLA Aerospace Force (ASF). The ASF
continues to depend on the Space Engineering University (SEU) in
Beijing to educate its officers and Non Commissioned Officers
(NCOs). SEU operates three principal campuses in Beijing at Huairou,
Changping, and Shahe and comprises a graduate school, an Aerospace
Command college, Aerospace Technology, Aerospace Information,
and Aerospace Service Colleges, an aerospace NCO school, and a
basic teaching department. The university hosts two national key
laboratories: the National Key Laboratory of Laser Propulsion and
Applications and the National Laboratory of Electronic Information
Equipment Systems. Beyond these, SEU maintains several important
specialised labs and facilities, including the Aerospace Simulation
Training Centre, the Aerospace Science and Technology Innovation
Centre, the Deep-Space Exploration Network Antenna Array, the
Aerospace Measurement and Operation Control and Comprehensive
Application Platform, the Aerospace Measurement and Control Station,
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and the National Nuclear High-Based Integrated Technology Research

Base. As part of CME,

SEU also offers student access to talent-

development programmes such as the ‘Qian Xuesen Space Technology
Experimental Class’ and provides China Aerospace Foundation Space-
Fund awards to students with top grades, overall performance, or
notable achievements in international, national, or military-wide subject
knowledge and innovation competitions in the space domain.”’

Table 13 State-Owned and Military

Institute/Organisation

Primary Responsibility/Specialisation

The lead contractor for the space programme;

CASC develops Long March rockets, Shenzhou
spacecraft, and the Beidou constellation
ASIC Specialises in missile systems, tactical weaponry,

and small-satellite launch vehicles (Kuaizhou)

PLA Aerospace Force
(PLAASF)

Formed from the 2024 reorganisation;
responsible for the operational deployment and
defence of space-based assets.

Academy of Military
Sciences (AMS)

High-level strategic research on space doctrine,
systems  engineering, and  multi-domain
integration.

SASTIND

The government body that regulates and
coordinates the defence industry and facilitates
military-civil fusion.

Table 14 Research Institutes

Institute /Organisation

Primary Responsibility/Specialisation

National Space
ScienceCentre (NSSC)

Part of the CAS; plans and manages national
space science missions and deep-space
exploration.

Aerospace Information
Research Institute (AIR)

Focuses on remote sensing, satellite data
processing, and spatial information systems.

CAST

A subsidiary of CASC responsible for the
design and manufacturing of the majority of]
Chinese satellites.
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Table 15 Educational (The ‘Seven Sons’)

Institute /Organisation

Primary Responsibility/Specialisation

Beihang University

China's premier aerospace university; focuses
on high-end aeronautics, astronautics, and
rocket propulsion.

Harbin Institute of

Known for satellite design, robotics, and close

Technology (HIT) ties to the military—industrial complex.
i e e e
University (HEU) ok

defence-linked space applications.

Northwestern Polytechnical
University (NWPU)

Specialises in UAVs, aeronautical materials,
and space structural engineering.

Beijing Institute of
Technology (BIT)

Specialises heavily in aerospace engineering,
weapon systems, and autonomous technologies.

Nanjing University of
Aeronautics and

Astronautics (NUAA)

Specialises in civil aviation, helicopter design,
and aerospace engineering.

Nanjing University of
Science and Technology

(NUST)

A leader in materials science, optics, and
launch dynamics critical to space and defence
programmes.

Table 16 Private /Commercial

Institute/Organisation

Primary Responsibility/Specialisation

LandSpace Technology

developing

A leader in the private sector; focused on

reusable rockets

liquid-fuelled

(Zhuque series).

Galactic Energy

Provides low-cost commercial launch services for
small and medium satellites.

Space Pioneer (Tianbing
Tech)

Develops liquid-propellant launch vehicles and
advanced aerospace propulsion systems.

CAS Space

A commerecial spin-off from the Chinese Academy
of Sciences; offers orbital launch setrvices.

Interstellar Glory (iSpace)

Focuses on commercial carrier rockets and

reusable suborbital shuttle technology.
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The key analytical takeaway for India is that countering Chinese space
capabilities cannot anymore advance on the siloed and distinct civilian-
military space programmes. Adoption of a dual-use matrix is a critical
strategic requirement. The chapters that follow examine the explicit
military space capabilities, the resulting threat assessment for India, and
the counter-strategy as a way ahead.
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Chapter 2

CHINESE MILITARY CAPABILITIES IN
SPACE

On April 19, 2024, the PLLA formally dissolved the Strategic Support
Force, an integrated arm established in December 2015, and
reconstituted its space, cyber, and information-warfare functions into
three separate ‘arms’ each directly responsible to the CMC: the PLAASE,
Cyberspace Force, and ISE®® From a strategic perspective, the
reorganisation is a major step towards the restructuring of China’s
military space command over the past three decades because it formally
elevates space from a support function to a warfighting arm and shortens
the PLA-CMC decision loop in space in support of operations along
the LAC or in the IOR.%

ORGANISATIONAL ARCHITECTURE: THE PLA
AEROSPACE FORCE

The PLAASF is a deputy-theatre-grade arm headquartered in Beijing’s
Haidian District, with a deputy-theatre-grade commander and a political
commissat’’. It reports ditectly to the CMC and is not under the
command of theatre commands.”" Operationally, it inherits the entirety
of the former SSF Space Systems Department and is built around
seven ‘space ground bases’, erstwhile part of the dissolved General
Armament Department.”
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Base 23 (Unit 63680) at Jiangyin, Jiangsu, operates the Yuanwang-
class ocean telemetry vessels and is the PLLA’s only oceanic TT&C
formation (Telemetry, Tracking, and Command—a vital
communications framework used by space agencies and satellite
operators to control spacecraft. It serves as the ‘central nervous system’
for every mission, facilitating constant, two-way data exchange between
the ground station and the satellite in orbit). Base 25 (Unit 63710,
Taiyuan) launches polar and sun-synchronous reconnaissance payloads
and supports anti-ballistic-missile interceptor testing. Base 26 (Unit
63750, Xi’an Satellite Control Centre, with the Beijing Aerospace Flight
Control Centre) is the land-based backbone of China’s worldwide
TT&C network. Base 27 (Unit 63790, Xichang) launches the bulk of
GEO and BeiDou payloads and exercises operational control over
the Wenchang heavy-lift complex on Hainan. Base 36 (Unit 32026,
Kaifeng) handles space R&D, testing, and evaluation, including counter-
space technologies. Base 37 (Unit 32035, Lintong, Xi’an) is the SSA
and missile early warning hub, with sub-locations in Chongging, Urumd,
Jinan, and Hangzhou and large phased-array radars in Qinghai and
Yunnan previously operated by the PLA Air Force.” Base 35 (Battlefield
Environment Support, Wuhan) was the original BeiDou ground-
segment and geospatial intelligence base but was transferred in April
2024 to the new Information Support Force, signalling that the ASF is
the operational core, while geodetic (providing latitude, longitude, and
elevation data) and battlefield-environment functions are held with the
ISE™

Mission and Force Employment.” As per the PLA’s revised 2024
space-operations teaching materials, the ASF’s mission set remains the
same as mentioned in the 2013 Lectures on the Science of Space
Operations: deterrence operations, space blockade operations, offensive
operations, defensive operations, and space information support and
assurance operations. Deterrence operations may be conducted by the
ASF alone or jointly, and span four escalation levels: warnings, force
posturing, space exercises, and punitive strikes. Space blockades are
offensive measures employed when the PLA judges that it holds the
advantage at any level, i.e, tactical, campaign, or strategic. Offensive
operations are mainly strategic in scope and fall into two categories:
ground-to-space and space-to-ground. Ground-to-space attacks against
satellites rely chiefly on spectrum-based weapons for either soft or
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hard kills, while ditect-ascent ASAT missiles are treated as a deterrent.
Space-to-ground options include ‘ground-space-ground’ strategic strikes,
such as orbital bombardment weapons. Defensive operations may be
conducted from the ground or from space; ground-based defences
involve joint counter-missile efforts to protect Chinese launch sites and
tracking vessels, whereas space-based defences have been identified as
the most challenging to execute.

Post the disbandment of the SSF in 2024, the number of bases largely
remains the same; however, changes are underway as various
responsibilities are being redrawn between ISE, CSE, and ASF for space
operations. The ASF will continue to remain in control of operating
dedicated military satellites in orbit and will remain the point of contact
when acquiring battlefield information from reconnaissance, ocean
surveillance, early warning and detection, meteorological, and mapping
satellites.

ANTI-SATELLITE (ASAT) CAPABILITIES

China today is feverishly developing a diversified and potent counter-
space inventory as it looks to counter the leading power, i.e, the USA.
The direct-ascent kinetic foray by the PLA traces its lineage to the DN-
1 (Dong Neng seties of missiles for ASAT missions) missile thaton 11
January 2007 destroyed the defunct Fengyun-1C weather satellite. The
Defence Intelligence Agency (DIA) of the USA assessed in 2022 that
3,000+ trackable fragments and many tens of thousands of lethal non-
trackable pieces remained in orbit, making the test the single largest
debris-generating event in the history of spaceflight.” As per the Secure
World Foundation’s April 2025 report, the subsequent tests of the DN-
2in May 2013 and the DN-3 series in October 2015, July 2017, and
February 2018 established the capability as ‘likely mature and
operationally fielded’ against low Earth orbit and ‘experimental or
developmental’ against medium and geostationary orbits.”” Chinese have
consistently described these flights as ‘mid-course missile-interception’
trials, a deliberate ambiguity that preserves treaty deniability while
developing an ASAT capability.”®

The more consequential capability is the launch of the Shijian-21 (SJ-
21) January 2022, which docked with the defunct BeiDou-2 G2
navigation spacecraft and towed it some 3,000 km beyond the standard
graveyard altitude and is stated as the only confirmed non-cooperative
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satellite capture in the geostationary belt.” In January 2025, China
launched Shijian-25 (§]-25), officially a ‘fuel replenishment and life-
extension verification’ platform; by mid-2025 COMSPOC, Slingshot
Aerospace and Integrity ISR commercial firms tracked SJ-25 entering
a co-planar orbit with SJ-21 and making close approaches indicative
of the first on-orbit refuelling demonstration in GEO, while the
suspected GEO inspector TJS-3 (Tongxin Jishu Shiyan-3 is a classified
Chinese military and intelligence satellite launched in December 2018
into Geostationary Earth Orbit which functions as an inspector and
rendezvous and proximity operations spacecraft) moved to within one
degree of latitude of §J-21 in a supporting role.*’ The dual-use ambiguity
is the hidden capability here as the same robotic arms, docking interfaces
and proximity manoeuvring service civilian satellites can also grapple,
disable or push an adversary asset out of operational orbit. The US
DIA in 2022 explicitly observed that ‘space-based robotic-arm
technology could be used in a future system for grappling other
satellites”™'

India’ response through Mission Shakti on March 27,2019 demonstrated
a direct-ascent intercept against a 740-kg Microsat-R target at
approximately 283 km altitude using a modified Prithvi Defence Vehicle
Mark-II launched from Abdul Kalam Island. The intercept was a
technology demonstration confined to a narrow LEO envelope, and
India presently has no demonstrated reach against medium or
geostationary orbits and no operational co-orbital or robotic-arm
capability compatable to the Shijian series.* In a future conflict, the
kinetic ASAT capability may be reserved for signalling and worst-case,
denial against ISR. The co-orbital threat is the more critical operational
concern, because India’s high-value military communication satellites,
GSAT-7, GSAT-7A, and GSAT-7B, are placed within the demonstrated
§J-21/§J-25/T]S ctuise envelope and have limited manoeuvring fuel
reserves to evade adversary action. The non-debris-generating co-orbital
threat is also harder to deter because no debris is produced and
attribution can be more easily denied.

ELECTRONIC WARFARE CAPABILITIES

As per another US DIA% 2022 assessment, the PLLA has been ‘routinely
incorporating in its exercises jamming and anti-jamming techniques
that probably are intended to deny multiple types of space-based
communications, radar systems, and GPS navigation support to military
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movement and precision-guided munitions employment,” and that
China ‘probably is developing jammers dedicated to targeting SAR,
including those aboard military reconnaissance platforms, along with
Satellite Communications (SATCOM) jammers spanning the C, X, Ku,
Ka and extremely-high-frequency (EHF) bands used by military
networks.® A C4ADS investigation published in November 2019
catalogued more than 600 instances of GPS spoofing in Shanghai’s
Huangpu River and other Chinese ports, where commercial vessels’
AIS positions were spoofed and they revolved around fictitious
geometric ‘circles’ centred on oil terminals and government installations,
demonstrating a counter-surveillance signature distinct from earlier
denial-of-service by jamming* Indian western-sector GNSS users have
also reported periods of denial during the May 2025 confrontation
with Pakistan.®

The EW threat is two-sided. Offensively against India, PLA jammers
can degrade NavIC, GPS-aided munitions, the Indian Regional
Navigation Satellite System (IRNSS) L5/S-band terminals on Indian
fighters and helicopters, and the C/Ku-band uplinks of the GSAT-7
family satellites. The same architecture can suppress Indian Cartosat,
RISAT, and Earth Observation Satellite (EOS) imagery during a
Northern Front flare-up. Crucially, jamming is reversible and therefore
likely to be used as a first step because the escalation costs are perceived
to be low. India’s anti-jam hardening on military SATCOM, the M-
Code-equivalent encrypted military service on the second-generation
NavIC (NVS) constellation now being deployed, and a dedicated SAR-
deception detection capability for RISAT/EOS missions are therefore
prerequisites, not luxuries.

DiRECTED-ENERGY WEAPONS

Reports also confirm that China possesses ‘multiple ground-based laser
weapons of varying power levels to disrupt, degrade, or damage
satellites, with current capability against satellite sensors and a projection
that ‘by the mid- to late-2020s China may field higher-power systems
that extend the threat to the structures of non-optical satellites.™ The
ODNTI’s 2025 Annual Threat Assessment reiterated that Beijing has
‘already fielded ground-based counter-space capabilities, including EW
systems, directed-energy weapons, and anti-satellite missiles intended
to distupt, damage, and destroy target satellites.”™ Open-source imagery
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analysis has identified specific facilities in Xinjiang (Bohu and Korla)
carrying ground-based satellite-laser systems, only reinforcing Chinese
publications by its researchers at the Changchun Institute of Optics
describing 50-100 kW satellite-blinding experiments dating back to
2005-06.% Chinese open scientific literature continues to publish on
high-power microwave (HPM) and laser concepts that, while not
described as counter-space weapons in the papers themselves, are clearly
applicable to satellite optics and bus electronics.*

Indian electro-optical reconnaissance satellites like Cartosat-3 routinely
overfly Chinese and adjacent territory and are within the LEO envelope
of any ground-based dazzler. India operates no comparable ground-
based counter-space Directed Energy Weapon) DEW capability, and
the response options are restricted to satellite hardening (filtered optics,
baffled sensors, pre-tasking blackout), operational manoeuvre, and
acceleration of own indigenous high-energy-laser research under the
DRDO DURGA-II / KALI-5000 lineage. The strategic implication
is that first-day-of-war sensor blinding is the most likely activity because it
imposes some degree of ISR loss on India without producing debris
and without crossing a clear kinetic threshold.

CYBER CAPABILITIES AGAINST SPACE INFRASTRUCTURE

The most recent and notable incident is the February 24, 2022 cyber
attack on Viasat’s KA-SAT modems, which used Acid Rain wiper
malware to disable approximately 30,000 terminals across Europe,
including Ukrainian military command nodes as the Russian invasion
began. The US Cybersecurity and Infrastructure Security Agency (CISA)
issued a joint advisory urging hardening of all satellite-communications
networks.” In September 2025, CISA, the NSA, the FBI, and partner
agencies attributed a global compromise of telecommunications and
network-service providers, including Viasat itself, to PRC state-
sponsored actors collectively termed ‘Salt Typhoon, ‘Operator Panda’,
and ovetlapping clusters.”” The CMPR 2024 also observed a
complementary ‘Volt Typhoon’ campaign inside US communications,
energy and water infrastructure that could plausibly extend to space
ground-segment networks during conflict; the report also identifies
Chinese-speaking groups targeting drone-manufacturing supply chains
in Taiwan, with ovetlap into satellite-component vendors.”
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Table 17 PLA Counter-Space Capability (2025-26)

Type System/ Status First Primary

Designator | (2025-26) Demonstr- | Effect

ated

Direct- SC-19/ Operational, | 11 Jan Kinetic;
ascent KKV | DN-1 mobile 2007 massive
(LEO) launchers (FY-1C) debris
Direct- DN-2/ Expeti- May 2013; | Kinetic;
ascent KKV | DN-3 mental / Oct 2015— | deep-orbit
MEO/ develop- 2018 reach
GEO) mental
Co-orbital/ | §J-17, §J-21, | Operational; | SJ-17 Grapple, tow,
Rendezvous | SJ-25; TJS- | refuelling (2016); disable, refuel
and 3/TJs-10 tested 2025 | SJ-21
Proximity grapple Jan
Operations 2022
(RPO)
(GEO)
Co-orbital/ | Shiyan-24C; | Operational | SY- ‘Dogftighting’;
RPO (LEO) | §J-6 05A/B; 24C/SJ-6 | sub-satellite

Shenlong RPO Jan— | release

RSV Apr 2024
Ground- Bohu, Korla | Limited Reported Reversible
based laser | (Xinjiang) operational | 2005-06 sensor
(dazzle) blinding
Electronic GNSS Operational, | Since 2018 | Reversible
warfare jam/spoof; | multiple and deniable

SAR bands

jammers;

SATCOM

jam
Cyber Salt Operational | Ongoing Disruption/
(ground Typhoon; since 2007 | control
segment) Volt

Typhoon

Source: Author (Compiled from DIA (2022); SWF Global Connterspace
Capabilities (April 2025); CS1S Space Threat Assessment (April 2025); CMPR
2024; ODNI 2025 Annual Threat Assessment



54 | TANMAY PATHAK

The Indian Space Research Organisation’s ground network, the Master
Control Facility at Hassan, the ISTRAC nodes at Bengaluru, Lucknow;,
Stiharikota, Mauritius, Brunei, and Biak (Indonesia) must be treated as
high priority targets with the same hardening standard equivalent to
nuclear facilities. Supply-chain hardening against Chinese-sourced
commercial-off-the-shelf electronics in small-satellite payloads, an Indian
space-sector SOC under CERT-In with red-team access to ISRO/
IN-SPACe operators, and a routine penetration-testing schedule for
the NavIC ground segment are immediate requirements. The Viasat
episode is the operational template and a coordinated cyber-and-kinetic
action could blind Indian battlefield SATCOM in the first hour of a
conflict with China.

RECONNAISSANCE AND INTELLIGENCE (ISR)
CONSTELLATION

The PLLA Aerospace Force is built around an ISR backbone whose
size has almost tripled in six years. The CMPR records 510 ISR-capable
Chinese satellites in orbit up to December 2025, 2 927 per cent expansion
in total Chinese on-orbit assets since 2015 and notes that the PLA
‘owns and operates about half of the wotld’s ISR systems.” The military
backbone is the Yaogan series (remote sensing), with optical, SAR,
and electronic-intelligence variants under the Jianbing programme.
The signature contribution to PLA strike chains comes from the
Yaogan-30 ocean-surveillance triplets, which allow the PLA to
geolocate warships with revisit intervals measured in minutes rather
than hours in the Indo-Pacific.”*

Figure 4 : China’s ISR- Capable Satellite Growth, 2015-2025
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Source: Author Compiled from DoD CMPR 2018-2024; Pollpeter, NIDS
Symposinm 2024; Gen. Stephen Whiting (USSPACECOM), congressional
testimony, March 2024)
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The transition to GEO reconnaissance has also produced enhanced
capabilities, such as Yaogan-41 (December 2023), which is widely
assessed as a sub-metre GEO optical satellite capable of identifying
car-sized objects across half the Earth’s surface from an altitude of
36,000 km. Ludi Tance-4 (August 2023) is the world’s first GEO
SAR satellite, delivering all-weather, day-and-night surveillance over
the Indo-Pacific.” The Jilin-1 constellation, operated by Chang Guang
Satellite Technology (designated as commercial satellites), now exceeds
115 active satellites, has compressed global revisit times to 15 to 20
minutes, and has been openly used to provide targeting imagery to
Pakistan and Iran in 2024-25.%

The 2025 US/Israel-Iran conflict and India’s own Operation Sindoor
(May 7-10, 2025) demonstrated that PRC commercial-satellite ISR
has crossed the threshold from an internal intelligence asset to an
exportable commodity. Lt Gen Rahul R. Singh, Deputy Chief of the
Army Staff, publicly stated at a FICCI seminar on July 4, 2025 that
China had provided Pakistan with ‘live inputs’, including satellite imagery
and real-time targeting support during the four-day confrontation.”
Until the operationalisation of India’s Space-Based Surveillance Phase-
III programme, approved by the Cabinet Committee on Security on
October 10, 2024 with an outlay of approximately ! 26,968 crore,
India will operate under omnipresent surveillance by PRC ISR, not
only at the LAC and IOR but along the Western Front.”

SATCOM ror THE PLA

PLA SATCOM is built around three overlapping layers. The Tianlian
data-relay series, now in its second generation with Tianlian-IT launches
in 2025, provides near-continuous beyond-line-of-sight connectivity
for LEO reconnaissance and crewed missions. The Shentong and
Fenghuo platforms, together with the cover-designated ChinaSat /
Zhongxing-2E launched in August 2021, provide secure C-band and
Ku/Ka-band tactical SATCOM for theatre-command operations.
Simultaneously, this dedicated military layer is being overlaid by two
megaconstellations: Guowang with an I'TU filing of approximately
12,992 satellites and Qianfan with an ITU filing of up to 15,000
satellites.”
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India’s dedicated military SATCOM systems—GSAT-7 Ruksmini (Indian
Navy, 2013), GSAT-7A (Indian Air Force, 2018), the forthcoming
GSAT-7R / CMS-02 (LVM-3, late 2025), and GSAT-7B (Indian
Army)—provide service-specific channels but offers limited LEO
resilience. A Chinese co-orbital inspector or a kinetic strike against a
single GEO bird can degrade an entire service’s tactical communications
simultaneously. The 52 satellite SBS-III programme is a useful starting
point, but the strategic shortfall is a military SATCOM constellation in
LEO that can absorb kinetic attrition. The competitive marketing of
Qianfan in Bangladesh, Sri Lanka, Nepal, Myanmar, and the Maldives
is a parallel geo-economic threat, as ground station co-location and
gateway dependency in those countries amounts to a Chinese SATCOM
perimeter on India’s periphery.

RPO

Beyond the headline SJ-21/S]-25 GEO docking event, the PLA ASF
has been quietly assembling a deep RPO portfolio. Shijian-17, launched
in November 2016, conducted repeated GEO close-approach
manoeuvres with multiple Chinese satellites and is the first Chinese
platform publicly assessed to carry a robotic arm. TJS-3 (December
2018) released a sub-satellite that has since performed independent
rendezvous activities and in January 2025 moved to within one degree
latitude of SJ-21 in a supporting GEO inspection role." TJS-10
(launched 2024) manoeuvred to within 25 km of T]S-3 over May
2024, an unusually tight close-approach for two Chinese satellites and
a clear rehearsal of inspector-on-inspector combination.'” In LEO,
US Space Command in March 2025 publicly described ‘dogfighting
practice’ involving three Chinese Space platforms (Shiyan-24C; SY-
24C-01/02/03) conducting corkscrew manoeuvtes around Shijian-6
05A/B in January 2024, with closest approach inside one kilometre.'”
In December 2023 to September 2024, the Shenlong reusable space
plane separately released six sub-satellites during its orbital phase and
manoeuvred and possibly captured an object before returning to Earth
after 268 days in otbit.'”

India’s Space Docking Experiment (SpaDeX), launched aboard PSLV-
C60 on December 30, 2024 and successfully docking on 16 January
2025 with re-docking demonstrated in April 2025, was a critical
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indigenous milestone explicitly acknowledged in the SWF April 2025
report. SpaDeX is, however, a civil LEO docking experiment using
two ~220-kg spacecraft, and it does not represent a GEO inspection-
grade capability comparable to the Shijian/T]S/Shiyan fleet. The gap
in geostationary proximity operations is a significant asymmetry in the
Indian counter-space inventory. It may require a dedicated indigenous
GEO inspector demonstrator, a high-thrust electric-propulsion bus
capable of sustained orbital manoeuvre, and an organisationally distinct
On-orbit Servicing, Assembly and Manufacturing(OSAM) programme under
the DSA rather than under ISRO’s civil charter.

EMERGING TECHNOLOGIES IN SPACE: Al, QUANTUM,
RoBoTics, AND EDGE COMPUTING

PLA isincreasingly focussing on new generation emerging technologies,
particularly focussing on Al, quantum computing, robotics, and edge
computing in all domains, including Space. The Mozi (Micius/ QUESS)
quantum-science satellite, launched in August 2016, established the first
space-relayed quantum key distribution (QKD) link with the Beijing—
Vienna intercontinental QKD demonstrated subsequently in 2017-18.
The Jinan-1 micro-nano quantum satellite, launched in July 2022,
delivered key-generation rates roughly two orders of magnitude higher
than Micius, and in March 2025 Chinese and South Aftican researchers
reported a Beijing—Stellenbosch QKD link of approximately 12,900
km, the first inter-hemispheric demonstration using a microsatellite relay,
generating up to 1 Mbit of secure keys per pass.'”* Parallel to quantum
networks, the PLA Academy of Military Sciences and CASIC are
integrating onboard artificial-intelligence inference for autonomous target
recognition, while CASC has demonstrated robotic-arm operations
both on the Tiangong space station and through the Shijian counter-
space lineage. The Three-Body Computing Constellation (ADA Space’),
with 12 in-orbit Al-compute satellites, was launched in May 2025 and
has a planned end-of-state 2,800-satellites. It is the first publicly disclosed
Chinese effort to push operationalisation of ‘edge computing in orbit,
eliminating downlink latency for target-recognition tasks across the
Yaogan/Gaofen fleet'™, thereby significantly compressing the Observe
— Orient -Decide - Act (OODA) loop.
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India’s quantum-communications programme (DRDO’s QuEST and
ISRO’s QSAT proof-of-concept ground experiments) is presently ata
nascent stage, though an indigenous quantum satellite is targeted for
around 202627, placing India approximately six to eight years behind
the Chinese space-quantum architecture. The strategic deficit is sharper
in edge-Al in orbit since India has not announced an equivalent of the
Three-Body Computing Constellation, and the IN-SPACe-led
commercial-sector reform programme has not yet produced an Indian
on-orbit Al-inference demonstrator. Closing these gaps will require a
combined DRDO-ISRO-IN-SPACe roadmap, with milestone-based
funding and monitoring at the highest level.

SyYNTHESIS: THE INDIA—CHINA ASYMMETRY

Analysed critically, the PLA Aerospace Force has adopted a doctrine
of ‘space dominance through asset ascendancy and denial to the
adversary,” in which counter-space, ISR, and SATCOM are
operationalised together to enable precision strikes against high-value
adversary assets while simultaneously degrading the adversary’s own
space-enabled C4ISR. The first publicly acknowledged Indian wartime
exposure to this architecture occurred during Operation Sindoor from
May 07-10, 2025, when China’s ‘live inputs’ to Pakistan, including
BeiDou military-grade PNT and Jilin-1 commercial imagery, were
operationalised within the Pakistani targeting cycle in real time. The
episode crystallised, for the Indian military community, that the threat
is no longer prospective. The subsequent chapter assesses this threat to
facilitate the formulation of a coherent counterstrategy by all
stakeholders and national strategy planners.
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Chapter 3

THREAT ASSESSMENT FOR INDIA

Space capabilities are increasingly becoming important in national
security affairs and a key metric for measuring the Comprehensive
National Power (CNP) of a country. The domination of conflicts on
land, sea, and air across every key domain will be controlled from
space. Victory in future multi-domain, network-centric conflicts, in an
increasingly volatile geopolitical environment, necessitates retaining
control of space while disrupting an adversary’s space capabilities. A
rapidly modernising dual-use space fleet that is expanding at a fast
pace with a growing PLA ASAT envelope reaching geostationary orbit,
operational co-orbital capture capability, an ISR fleet exceeding five
hundred satellites with persistent cover, on-orbit Al and edge compute
compressing the sensor-to-shooter loop and a Sino-Pakistani collusive
partnership that places Chinese space capabilities directly on India’s
western front creates a threat matrix to Indian space assets and in turn
to India’s peaceful rise. The following sub-sections attempt to assess
the implications of specific Chinese space capabilities and map India’s
vulnerabilities to analyse the emerging threat to India.

IMmPLICATIONS OF CHINESE SPACE CAPABILITIES

Dual-Use Ambiguity of Launch Infrastructure. The dual-use yield
of this infrastructure operates at three levels. Strategically, the rate of
launch determines China’s ability to reconstitute its space architecture
under attack, where in 2025 alone China deployed 311 commercial
spacecraft, as reusability shifts the cost equation in favour of more
launches with the same resources. China demonstrated an orbital-launch
tempo of approximately one mission every 28 hours during the first
week of January 2026, when six orbital missions were conducted from
four launch sites."" This cadence is supported by the diversification of
launch sites, especially the Hainan Commercial Space Launch Site, which
allows the PLA to maintain its classified launch schedule while
commercial activities proceed at their pace. At the tactical level, the
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diversity of vehicles permits payload-tailored insertion, e.g, Long March
0A for sun-synchronous reconnaissance, Long March 8A for
proliferated LEO, Long March 5B for the heaviest geosynchronous
platforms. India, by contrast, conducted only five orbital launches in
2024 and lost EOS-09 (RISAT-1B) on 18 May 2025 in the PSLV-C61
third-stage anomaly, delaying its Space-Based Surveillance Phase 111
architecture. The asymmetry therefore is not only in technical
sophistication but in the cadence and redundancy.

Beidou Enabling Intelligentised Warfare. BeiDou supplies the
precision-guidance backbone for PLLA Rocket Force munitions,
including the DF-21D, DF-26, DF-17, and the DF-27 hypersonic glide-
vehicle profile, and synchronises sensor-to-shooter loops across the
PLA’s system-of-systems doctrine. The 2025 Israel—Iran Twelve-Day
War provided the first confirmed combat case-study of BeiDou’s
adoption by Iran, as it had completed migration of its missile-guidance
packages from GPS to encrypted BeiDou signals, thereby integrating
a foreign navigation system into a military kill chain in operational
conditions."”” For India, the implications are that BeiDou’s adoption
across the Belt and Road footprint, including Pakistan, has produced a
satellite-navigation dependency in countries on India’s periphery whose
military Techniques,Tactics & Procedures (T'TPs) are likely to be
reorganised around it. China’s short-message capability gives PLA
Western Theatre Command formations a redundant communication
path during contingencies along the Line of Actual Control, which
does not require ground stations.

ISR Capabilities. The 2025 Israel-Iran war and the May 2025
Operation Sindoor in the Indian theatre demonstrated that China’s
commercial satellite ISR has crossed the threshold from a strategic
intelligence asset to an operational targeting tool exportable to partners.
As per Brigadier Anshuman Narang, 129 imaging passes by Chinese
commercial satellites were undertaken over the Pahalgam region
between January and April 2025. In West Asia, the Chinese provided
Iran with necessary surveillance cover to plan targeting of US bases.
Recently, the Chinese have also launched EO satellites for Pakistan, but
adetailed analysis of their orbital angle (between 20° and 40°) indicates
deliberate loss of global coverage to gain persistent coverage over our

western borders.!%®
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Cislunar Domain. It has three layers, all of which are dual-use. First,
resource positioning: the lunar south pole holds the most accessible
water-ice deposits, and the Shackleton crater’s illuminated rim provides
near-continuous solar power; whoever establishes infrastructure first
sets the operational norms for adjacent zones. Second, communications
and navigation: Queqiao-2 and a planned constellation of three to
four lunar communications satellites will provide China with cislunar
C2 independent of NASA’s LunaNet. Third, governance: the ILRS
Cooperation Organisation provides an alternative legal architecture to
the Artemis Accords, challenging Western-led norms on space traffic
management and resource rights. For India, a signatory of the Artemis
Accords, the expansion of ILRS represents a strategic challenge to
ensuring equitable access to lunar resources and maintaining a presence
in the future cislunar economy.

Commercial Space Ecosystem. Four key features of this ecosystem
matter for India. First and foremost is the race to deploy these satellites
in these numbers, which is driven by a larger strategy of ‘orbital pre-
emption’. In December 2025, China submitted a request to the ITU
for orbital resources for an additional 2, 03,000 satellites. These large
constellations provide China with a ‘resilience by numbers’ advantage,
making them virtually immune to any ASAT actions and thereby
neutralising the deterrent value of India’s 2019 ASAT test. In addition,
the ‘CMF legislation places explicit obligations on private firms to
support military requirements when called upon, even if their day-to-
day commercial operations are independent. The US Defence
Department’s 2024 report identifies the Chang Guang, Spacety, and
Galaxy Space cluster as the principal Chinese counterpart to Planet
Labs, Maxar, and BlackSky in the imagery market, but with a structurally
different relationship to military demand.'”” Megaconstellations of the
Guowang and Qianfan scale provide intrinsic counter-space resilience,
as jamming or attacking individual satellites will yield negligible
degradation, and the constellation can be reconstituted at the launch
cadence China possesses. Lastly, the marketing of Qianfan into India’s
neighbourhood also poses a competition challenge for Indian
downstream service providers and a sovereignty challenge for partner
countries that would become dependent on Chinese ground station
infrastructure. India’s response—the IN-SPACe-led commercial-sector
reform programme launched in 2020, the Indian Space Policy 2023,
the ' 1,000-crore venture-capital fund announced in Budget 2024 and
the December 2024 announcement of a 52-satellite SBS Phase 111
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programme—remains modest relative to the Chinese commercial
ecosystem.

INDIA’S VULNERABILITIES IN SPACE

Five Indian vulnerabilities are systemic. The first is GPS dependency.
Indian military precision-strike weapons, civil aviation, the BSE-NSE
timing layer, and the entire telecommunications backbone all rely on
the US-provided GPS. The IRNSS, now branded NavIC, was
conceived as a sovereign alternative, but the constellation has suffered
recurring atomic clock failures since 2017, with the IRNSS-1F failure
of March 2026 reducing the operational fleet to three satellites from
an authorised seven. The second-generation NVS series with imported
Swiss rubidium clocks is being rolled out, and ISRO has commiitted to
launching at least three additional NVS satellites by the end of 2026.
However, achieving the full nine-satellite global-coverage configuration
is 22030 objective at the eatliest.!”

The asymmetry is not just numerical but functional. BeiDou is a 45-
satellite global constellation broadcasting open and encrypted military
services across the entire surface of the Farth, while NavICis regional,
with a coverage footprint of approximately 1,500 kilometres beyond
the Indian landmass, and remains absent from the chipsets of
mainstream consumer electronics. Until the NavIC signal achieves
chipset adoption in commercial smartphones manufactured in India,
the country’s navigation autonomy is conditional on United States
goodwill, providing the GPS Standard Positioning Service. In any
contingency where Washington’s strategic priorities diverge from India’s,
this dependency could become a critical constraint on Indian operational
autonomy.'!!

The second vulnerability is the ageing of legacy assets. India’s GSAT-7
(Rukmini, launched in 2013) and GSAT-7A (2018) anchor naval and
air-force military communications, respectively, and several Cartosat
and RISAT platforms are operating beyond their design life. The May
18,2025, loss of EOS-09 (RISAT-1B) on PSLV-C61 following a third-
stage anomaly widened the all-weather imaging gap at the very time
Operation Sindoor unfolded.'? Indian planners had to compensate
by purchasing from international firms."” The structural problem is
not the loss of any single satellite but the rate at which India can replenish,
which falls well behind the Chinese cadence.



DracoN oN HiGH GROUND: COUNTER-BALANCING CHINESE ... | 67

The third vulnerability is concentration. India’s highest-value strategic
assets, including the GSAT-7 series, GSAT-32, IDRSS data relays, and
the GSAT-N series, are positioned in geostationary orbit at fixed
longitudes, where they are easier to track, harder to manoeuvre, and
difficult to evade detection by Chinese geostationary surveillance
platforms. Yaogan-41,a GEO optical satellite launched in December
2023, can identify car-sized objects across Indo-Pacific from an altitude
of 36,000 kilometres. Ludi Tance-4 (Land Exploration-4), launched in
August 2023, provides all-weather SAR coverage of the same theatre.
In operational terms, every Indian GEO platform is under continuous
Chinese obsetrvation."* The Indian Space Domain Awareness Mission
(Project NETRA) is being expanded to track objects beyond
geostationary orbit, but its present sensor footprint cannot match the
depth or persistence of Chinese SSA infrastructure operated from
PLLA ASF Base 37 at Lintong.

The fourth vulnerability is commercial scale. Indian commercial space
firms are at a nascent stage in terms of launch cadence, satellite
manufacturing throughput, and downstream services revenue. India’s
commercial space sector also reached approximately 350 firms by the
end of 2025, compared with more than 460 in China, but the difference
lies primarily in launch cadence: China conducted 92-93 in 2025'",
whereas India conducted only five orbital attempts.

The fifth and arguably most important is the possibility of ‘supply
chain poisoning’ as India’s space sector is in the midst of its most
ambitious expansion. The number of space startups has risen from a
handful in 2020 to more than 330, with ISRO partnering with over
450 Indian companies, and the sector is at the cusp of launching the
SBS-III programme with 52 military satellites, of which 31 are to be
built by private primes.''® Yet beneath these figures lies a structural
tragility. Indian satellites still carry significant imported content at the
subsystem level, and that dependency is concentrated in precisely the
high-value components that determine whether a spacecraft works at

all.

By ISRO’s own accounting, Indian launch vehicles are roughly 90 per
centindigenous, with the remaining ten per cent being mostly electronics;
satellites, by contrast, remain 50 to 55 per cent import-dependent.'”
This divergence is strategically significant because a satellite’s value resides
not in its bus butin its payload and subsystems. ISRO retains genuine
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indigenous capability across several core subsystems, butin the fast-
growing private sector, the dependency is more acute, when a privately
built spacecraft assembled from an imported attitude-control module,
foreign solar cells, European thrusters, and an imported onboard
computer remains vulnerable when the IP is controlled abroad."®

Table 18 : Critical Satellite Subsystems: Indigenous Capability
vs Import Dependence

Critical Mission-Critical Indigenous Capability vs.
Subsystem | Function Import
Atomic Provides First-generation NavIC clocks were
clocks nanosecond-level imported  (SpectraTime, now
(RAFS) timing essential for | Safran).!'”An indigenous Rubidium
satellite Atomic  Frequency  Standard
positioning, (iRAFS) has flown since NVS-01
navigation and (May 2023); NVS-01 also carries a
timing (PNT). Loss | redundant, imported Safran-made
of the onboard RAFS as backup on the same
atomic reference satellite.!? Import Point:
can render a independent OSINT tracking and
navigation satellite | ISRO's own late-2025 tender for 40
unable to provide | additional imported RAFS units
its intended PN'T indicate continued reliance on
service, although imported clocks — this is better
other functions sourced to open tracking and
may remain procurement records than to an
operational. "ISRO soutce" statement.'?!
Onboard Performs onboard | Indigenous: ISRO/SCL
processot/ | computation, VIKRAM1601 (16-bit, in launch-
computer navigation, vehicle avionics since 2009) and
guidance and VIKRAM3201 (32-bit; first
control, command | production lots delivered March
functions, and 2025).122 Import point: some
spacecraft/vehicle | private-satellite onboard computers
data handling. are reported to be imported.!??
Public evidence establishes this
capability principally for launch-
vehicle avionics and the POEM
orbital platform; it should not be
interpreted as proof that all Indian
satellite onboard computers or their
semiconductor components ate
fully indigenous.
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Critical Mission-Critical | Indigenous Capability vs.
Subsystem Function Import
Attitude Determines and Indigenous: ISRO's Inertial
control (star | controls spacecraft | Systems Unit (IISU) designs and
sensors, orientation and builds Inertial Navigation Systems,
reaction pointing. Accurate | Attitude Reference Systems, Rate
wheels, attitude control is Gyro Packages and reaction-wheel-
gyros) essential for class actuators.!?*
payload pointing, Import point: imported (French)
communications, attitude-control units are used in
navigation and private  satellites e.g. Dhruva
imaging Space's 2023 agtreement with
performance. France's Comat for reaction wheels
and a Solar Array Drive
Mechanism.!?
Power Generates, Indigenous: Bharat Heavy
(solar cells/ | conditions and Electricals Limited (BHEL)
panels) stores electrical supplies space-grade solar panels
energy required for | and Li-ion batteries confirmed for
operation of CMS-03  and  NISAR;  the
spacecraft buses, Chandrayaan-3 contribution
payloads and documented in company sources is
communications batteries and titanium-alloy tank
systems. components, not solar panels.!?0
Import point: high-efficiency triple-
junction cells are also sourced from
abroad. AZUR SPACE (Germany)
is a leading global supplier of such
cells, though its specific use on an
Indian private satellite is an
inference from general market
position rather than a documented
instance.!?’
Propulsion/ | Provides orbit Indigenous: ISRO  propulsion;
thrusters raising, station Bellatrix ~ Aerospace's RUDRA

keeping,
attitude/orbit
manoeuvtes,
collision avoidance
and, where
designed, end-of-
life disposal
capability.

green-propulsion payload flew on
POEM-3, and Manastu Space's
Vyom 2U thruster fired on POEM-
4 (31 December 2024).1%8 Import
point: imported European thrusters
(e.g. Exotrail, France) are used in
private satellites -Exotrail signed
Hall-effect propulsion contracts
with Pixxel, Dhruva Space and
XDLINX Labs in February
2026.1%
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Critical Mission-Critical | Indigenous Capability vs.

Subsystem Function Import

Optical Determines image | Indigenous: ISRO's Laboratoty for

payload/ resolution and data | Electro-Optics Systems (LEOS),

precision quality-the strategic | Bengaluru, under the U R Rao

optics output of an Satellite Centre builds its own
imaging satellite. imaging optics. Import point: the

most precise /20 sutface finish is
reported to be unavailable in the
Indian private sector (machines
achieving 1./4 exist), where startups
often import lenses.!3

GNSS Tells the satellite Indigenous: ISRO and DRDO use
receiver/ its own position in | Indian-built receivers. DRDO has
RF front- orbit. commissioned ~ Bengaluru-based
end Accord Software and Systems to

develop a fully indigenous NavIC
receiver chip.!3!

Import point: one treported case
describes RF  front-ends  as
Taiwanese-sourced and a private
satellite using a low-cost (~US$13),
non-space-qualified Chinese GNSS
unit.!’? Caveat: this remains a
single documented instance in one
journalistic account.

Note: Status reflects publicly reported information as of May 2026. The
word ‘reported’ indicates a claim drawn from the cited investigation about
a typical private satellite rather than an independently confirmed, universal
practice across all Indian satellites.

Nothing demonstrates the cost of import dependency more starkly
than India’s own regional navigation system, NavIC. ISRO has since
begun flying an indigenous Rubidium Atomic Frequency Standard,
first proven on NVS-01 in May 2023. Yet as late as 2025, the Space
Applications Centre still floated a tender for 40 space-qualified clocks
open, in practice, only to established foreign suppliers because the

indigenous clock itself depends on imported components'>.

The root cause is structural rather than technical. Unlike NASA, which
contracts out 75 to 85 per cent of its budget to private firms, universities
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and laboratories, ISRO has historically been a ‘make’ organisation that
designs and builds in-house'. Venture capital, meanwhile, rewards
end-to-end satellite and launch ‘primes’ over the unglamorous makers
of gyroscopes, star trackers, reaction wheels, and precision optics. No
subsystem-only company appears among India’s top-funded space
startups, and a domestic-content mandate cannot enforce what the
industrial base has not yet produced.'”

The key lesson is that capability, not the ‘Made in India’ label, is what
confers autonomy. Each imported subsystem, like a navigation clock,
a pointing system, or simulation software such as Ansys, is a single
point of failure that an adversary or a supplier’s government could
exploit. The principle was made concrete during the 2026 Persian Gulf
Wiar as the US invoked ‘shutter control’, as it directed licensed operators
to withhold satellite imagery on national-security grounds, and the US
geospatial providers released no imagery of the conflict zone to any
non-US customer.

EscAarLAaTiION DYNAMICS

Three theatres frame the Indian threat picture: the Northern Borders,
where PLA Yaogan optical satellites and Ludi Tance-4 GEO SAR
provide persistent watch over the Line of Actual Control; the Western
Front, where Chinese ISR, BeiDou navigation, and military satellite
communications have been imported into Pakistani military architecture;
and the IOR, where commercial Chinese constellations augment PLLA
Navy (PLAN) maritime targeting, Persistent surveillance by Chinese
satellites raises the bar for strategic military planners to hide their intent
and retain escalation control, besides loss of critical intelligence in all
stages of battle. A sample snapshot of ISR coverage (Figure 5) of
Chinese satellites across four locations, i.e., Chushul, Gurez, Rajouri,
and Tawang, indicates the key challenge for the Indian military in planning

and execution of operations.
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Figure 5 : Planning Parameters

Period Covered:May 29—June 3, 2026

Sensor types: IMINT, SARINT, ELINT, IR INT,
HYPERSPECTRAL INT, OPTICAL, SAR

Constellations: JILIN-IMINT, Yaogan-SAR, Yaogan-ELINT,
SuperView NEO V2, JILIN-1, Yaogan-IMINT, LKW,
Z2Y (Ziyuan)-IMINT, Shijian-ELINT, Gaofen 11

Blackout : Aggregated period during which none of the
Windows elected satellites can observe the location and
blackout duration is greater than 10 minutes

Chushul : 28 x Blackout Windows (2162 Satellite Transits)

Date Start Time (IST) | End Time (IST) | Duration
29 May 2026 | 20:18:59 20:29:37 0:10:38
20:49:14 21:00:58 0:11:44
22:37:30 22:49:32 0:12:02
30 May 2026 | 23:01:17 23:11:37 0:10:20
31 May 2026 | 01:33:40 01:44:32 0:10:52
10:16:41 10:32:34 0:15:53
15:03:46 15:18:20 0:14:34
16:44:59 16:59:02 0:14:03
19:36:54 19:55:05 0:18:11
21:53:22 22:08:56 0:15:34
22:35:53 22:46:45 0:10:52
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Chushul : 28 x Blackout Windows (2162 Satellite Transits)

Date Start Time (IST) | End Time (IST) | Duration
01 Jun 2026 14:26:51 14:38:28 0:11:37
20:42:32 21:08:53 0:26:21
02 Jun 2026 | 00:48:13 01:04:31 0:16:18
01:27:24 01:39:54 0:12:30
09:06:49 09:20:22 0:13:33
12:26:13 12:36:52 0:10:39
14:02:44 14:18:16 0:15:32
21:09:25 21:22:19 0:12:54
03 Jun 2026 | 00:30:22 00:40:39 0:10:17
12:40:48 12:59:30 0:18:42
14:19:21 14:38:56 0:19:35
15:33:45 15:43:56 0:10:11
16:02:05 16:15:47 0:13:42
17:19:46 17:34:35 0:14:49
17:41:57 17:56:31 0:14:34
18:52:47 19:16:17 0:23:30
19:24:36 19:36:26 0:11:50
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Gurez : 27 x Blackout Windows (2056 Satellite Transits)

Day Start Time (IST) | End Time (IST) | Duration
29 May 2026 | 23:43:18 23:59:49 0:16:31
30 May 2026 | 00:16:49 00:29:12 0:12:23
19:49:58 20:00:57 0:10:59
23:00:30 23:10:55 0:10:25
31 May 2026 | 01:32:50 01:43:46 0:10:56
10:15:54 10:32:38 0:16:44
15:12:07 15:23:27 0:11:20
16:44:07 16:58:22 0:14:15
19:37:29 19:54:14 0:16:45
21:52:20 22:08:05 0:15:45
22:35:01 22:46:25 0:11:24
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Gurez : 27 x Blackout Windows (2056 Satellite Transits)

Day Start Time (IST) | End Time (IST) | Duration
01 Jun 2026 | 01:41:05 01:53:38 0:12:33
14:26:03 14:47:05 0:21:02
20:42:17 21:05:11 0:22:54
22:34:06 22:45:46 0:11:40
02 Jun 2026 | 01:20:17 01:45:43 0:25:26
10:36:57 10:50:48 0:13:51
14:01:55 14:15:27 0:13:32
16:07:35 16:22:14 0:14:39
21:08:39 21:21:14 0:12:35
03 Jun 2026 | 00:29:51 00:39:51 0:10:00
10:06:05 10:29:21 0:23:16
14:18:56 14:39:00 0:20:04
15:33:29 15:45:11 0:11:42
16:01:12 16:15:50 0:14:38
17:19:38 17:33:17 0:13:39
17:41:12 17:55:58 0:14:46
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Rajouri : 25 x Blackout Windows (2134 Satellite Transits)

Day Start Time (IST) | End Time (IST) | Duration
30 May 2026 | 00:16:34 00:28:55 0:12:21
19:49:42 20:00:24 0:10:42
23:00:15 23:10:39 0:10:24
31 May 2026 | 01:32:40 01:43:29 0:10:49
02:06:38 02:22:36 0:15:58
10:20:21 10:33:02 0:12:41
15:12:32 15:23:20 0:10:48
16:44:07 16:58:04 0:13:57
19:37:18 19:54:06 0:16:48
21:52:17 22:07:57 0:15:40
01 Jun 2026 14:25:49 14:46:58 0:21:09
16:06:07 16:16:07 0:10:00
20:41:52 21:04:16 0:22:24
Day Start Time (IST) | End Time (IST) | Duration
02 Jun 2026 | 01:20:02 01:45:36 0:25:34
10:36:45 10:51:14 0:14:29
14:01:42 14:14:39 0:12:57
16:07:07 16:21:50 0:14:43
19:26:58 19:41:27 0:14:29
21:08:24 21:21:17 0:12:53
03 Jun 2026 | 14:19:14 14:38:52 0:19:38
15:33:49 15:45:24 0:11:35
16:01:03 16:16:15 0:15:12
17:17:10 17:32:36 0:15:26
17:40:57 17:55:36 0:14:39
18:18:36 18:29:45 0:11:09
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Tawang : 32 x Blackout Windows (2567 Satellite Transits)

Day Start Time (IST) | End Time (IST) | Duration
29 May 2026 | 20:13:04 20:23:16 0:10:12
23:47:08 23:57:40 0:10:32
30 May 2026 | 07:57:25 08:07:33 0:10:08
12:11:11 12:25:21 0:14:10
18:52:46 19:04:08 0:11:22
31 May 2026 | 03:17:39 03:30:25 0:12:46
09:36:22 09:47:06 0:10:44
13:00:46 13:12:41 0:11:55
13:37:38 13:55:39 0:18:01
14:07:27 14:29:16 0:21:49
15:23:39 15:36:31 0:12:52
18:48:59 19:00:21 0:11:22
19:22:54 19:33:58 0:11:04
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Tawang : 32 x Blackout Windows (2567 Satellite Transits)

Day Start Time (IST) | End Time (IST) | Duration
01 Jun 2026 03:37:02 03:50:01 0:12:59
09:43:03 09:54:29 0:11:26
12:28:36 12:42:02 0:13:26
13:43:50 13:56:55 0:13:05
23:01:13 23:13:57 0:12:44
02 Jun 2026 | 03:35:15 03:47:25 0:12:10
07:01:33 07:12:34 0:11:01
07:56:33 08:09:12 0:12:39
08:55:11 09:09:30 0:14:19
11:53:15 12:07:01 0:13:46
14:28:45 14:43:30 0:14:45
03 Jun 2026 | 07:14:29 07:25:35 0:11:06
07:50:04 08:06:43 0:16:39
10:19:23 10:30:06 0:10:43
10:33:04 10:48:46 0:15:42
11:51:17 12:05:53 0:14:36
13:31:03 13:43:58 0:12:55
14:02:56 14:16:36 0:13:40
17:01:53 17:11:58 0:10:05

Source: Author (Compiled from pulseorbital website at https://
scope.pulseorbital.com)
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The Chinese-to-Indian ISR ratio over the LAC sits at roughly 35:1 by
satellite count, and is substantially more lopsided when the revisit rate
is factored in. The overwhelming coverage by Chinese satellites denies
Indian forces an adequate window for undertaking manoeuvres by
ground forces without being detected and makes it difficult to achieve
tactical or operational surprise along either the LAC or the LLC. Similar
is the situation in IOR. The implication for Indian doctrine is that space
domain awareness, deception, and ground-based concealment are must,
in the interim, across all theatres including IOR. As space has become
a key accelerant of conflict on the ground, it has also acquired a conflict
dimension of its own, and a few structural features make stability in
the space environment during a Sino-Indian crisis particularly fragile.
The first is dual-use ambiguity. A Shijian-class proximity manoeuvre
approaching an Indian GEO asset, a Korla laser dazzling event against
an Indian reconnaissance satellite, or a BeiDou-spectrum jamming
operation along the Line of Actual Control cannot be cleanly classified
as an armed attack under existing legal frameworks, yet each can degrade
Indian operational capability. The threshold below which interference
is permissible, and above which it constitutes an act of war, remains
undefined in international law and unspecified in Indian doctrine.””
Dual-use platforms compound this ambiguity—a Tiangong robotic arm,
a Shijian-21 grappling system, or a Three-Body Computing
Constellation Al-inference satellite each has a peaceful primary mission
and a wartime alternative use that can be activated through software
or payload reconfiguration without an observable change in the host
platform.

The second is the use-it-or-lose-it pressure. Both China and India know
that the eatly hours of a conflict offer the highest counterspace payoff.
Direct-ascent ASAT systems, ground-based lasers, and cyber operations
against ground stations all benefit from pre-emption. Once an adversary
has dispersed its assets, hardened its ground segment, and activated its
alternative communication paths, the marginal effectiveness of
counterspace strikes falls sharply. The PLA Aerospace Force’s
organisational separation under the CMC in April 2024 has compressed
the request-to-strike decision cycle by addressing the previous SSF’s
shortcomings.
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The third is the absence of crisis communication mechanisms specific
to space. India and China operate no space-domain hotline equivalent
to the Sino-Russian or US—Russian Memoranda on the notifications
oflaunches that have governed nuclear-strategic stability since the late
1980s. A Chinese satellite manoeuvre approaching an Indian asset, an
Indian launch trajectory passing near a Chinese GEO platform, or a
debris event from any source cannot be deconflicted in real time. The
risk is not outright war but an inadvertent escalation resulting from
misinterpreted technical signals.””®A Sino-Pakistan-coordinated
counterspace operation during a major sub-conventional crisis could
disrupt Indian situational awareness without a provable direct Chinese
role.

CasE StUuDIES: US—IRAN CONFLICT AND PAHALGAM
ATTACKS

On February 28, 2026, the United States and Israeli forces launched
almost nine hundred coordinated strikes within 12 hours against Iranian
missile, air-defence, military, and leadership targets, and the campaign
continued until Apr 9, 2026, based on the doctrinal precedent set by
Operation Midnight Hammer during the Twelve-Day War."” Space-
enabled targeting was decisive across both campaigns. Commercial
SAR imagery from Capella Space, ICEYE, and Synspective and high-
resolution optical imagery from Maxar (now Vantor) and Planet
sustained battle-damage assessment cycles measured in hours rather
than days; the United States Space Force Geosynchronous Space
Situational Awareness Programme (GSSAP) repositioned to support
targeting and post-strike damage assessment.' Iranian counter-space
activity was confined to widespread GPS spoofing and jamming
concentrated around Tehran and Bandar Abbas, while Iranian missiles
drew on BeiDou augmentation where available.'* Five lessons translate
directly to the Indian threat assessment. First, commercial earth-
observation satellite services were mobilised at conflict tempo,
demonstrating that no major state can rely solely on its military satellites
alone. Second, mid-conflict GPS spoofing on a regional scale is now
routine. Third, satellite-network cyber attacks of the Viasat KA-SAT
type remain a credible escalation option. Fourth, resilient PNT is now
a critical operational requirement, not an aspiration. Fifth, offensive
non-kinetic counter-space options, ranging from cyber operations to
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electronic warfare and directed-energy, must complement any kinetic
actions.

Space also became a key conduit for the Pahalgam attacks on April 22,
2025 by Pakistan wherein it leveraged commercial satellite imagery to
plan, organise intelligence, and execute the terrorist attacks. Atleasta
dozen high-resolution satellite orders for the Pahalgam meadow region
were placed through the BSI/Maxar portal. These data requests spiked
in February 2025, with an additional surge just 10 days before the
attack.'** Security experts also suspect that the commercial imagery
was used by the terrorist groups for ‘geospatial recce, allowing them
to map strategic locations, track troop deployments, and plan evasion
and ambush routes around the Anantnag district without being detected.
Alongside geospatial mapping, intelligence sources indicated that
terrotists used Chinese-made satellite phones and encrypted applications
to communicate with their handlers in Pakistan while in the Pahalgam
area."? Subsequently, during the launch of Operation Sindoor, Pakistan
was able to monitor Indian military movements with the help of Chinese
space capabilities, confirming the high probability of collusion in any
future conflict.

THE ONE FRONT SPACE THREAT: CHINA-PAKISTAN
CONVERGENCE

Sino-Pakistani space cooperation, in Operation Sindoor, was not the
first time, but has been developing into a strategic vector since 2018. In
February 2025, the China Manned Space Agency announced that a
Pakistani astronaut would join a future Tiangong crew, making Pakistan
the first non-Chinese state to do so and converting symbolic cooperation
into a deeper national coupling.'* The PRSS-1 optical reconnaissance
satellite, built by the CAST, which provides approximately one-metre
resolution, was launched for Pakistan in July 2018. PakSat-MMI1R, a
strategic communications satellite, followed on a Long March 3B from
Xichang in May 2024, while another small lunar Cubesat, ICUBE-Q),
was deployed on Chang’e-6 in May 2024 as the first Pakistani
interplanetary payload. In 2022, Pakistan signed an agreement granting
access to BeiDou’s authorised service signal, and by 2023, Pakistani
military platforms had begun fielding BeiDou-3 receivers operating
on the encrypted military B3A waveform.' The operational implication
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was visible in April 2025. At the ISpA DefSpace Symposium in April
2026, Brigadier Anshuman Narang (Retd.) further asserted that the
PLA ASF had passed one hundred and 29 satellite images of Pahalgam
to Pakistani interlocutors between January 1 and April 22, 2025. His
observation, largely based on Open Source Intelligence (OSINT),
acquires plausibility against the broader pattern of Chinese ISR
augmentation of Pakistani targeting architecture, as recent reports
indicate that BeiDou’s encrypted short message service (RDSS) is being
integrated into the Pakistani PI.-15 air-to-air missile and selected stand-
off munitions. The provision of satellite communication equipment
by China to Pakistan is also underway. Recently, ‘Ultra Sets, initially
meant for the Pakistan Army, may have found its way into the hands
of terrorists, assisting them in carrying out the Pahalgam attacks and
evading security forces. An article in the Economucs Times highlighted that
‘these devices operate on radio waves for message transmission and
reception, and are linked to a control station across the border. The
messages are compressed and transmitted via Chinese satellites to a
master server in Pakistan™* .

Economic AND COMMERCIAL THREAT VECTORS

The fourth threat vector is economic and commercial. BeiDou has
expanded across the Belt and Road footprint and now anchors a parallel
positioning architecture used by states whose military doctrine is being
reorganised around Chinese standards. In late 2025, Iran completed
the migration of its missile-guidance packages from GPS to encrypted
BeiDou signals during the Twelve-Day War with Israel, marking the
first publicly confirmed combat use of a foreign GNSS for sovereign
military operations and a precedent that other partners on the Indian
petiphery are surely observing.'*" Pakistan has progtessively deepened
its BeiDou ground-station agreements; Sri Lanka, Bangladesh, and
Mpyanmar are also following at varying paces. The strategic effect, after
a decade, is likely to be a layer of Chinese-controlled sovereign
positioning in the IOR periphery that future Indian military planners
will have to factor in and prepare counteractions for.

In commercial communications, Shanghai SpaceCom is marketing the
Qianfan low-Earth-orbit broadband constellation to
telecommunications operators in six initial markets across Asia, Africa,
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and Latin America under the Sailspace brand, with memoranda of
understanding signed for wholesale resale. The Qianfan constellation
includes both broadband-internet satellites and dedicated experimental-
technology satellites that Western analysts assess as carrying signals-
intelligence, navigation-augmentation, and reconnaissance payloads.

The combination of dual-use BeiDou penetration, Sailspace-marketed
broadband resale, satellite-export diplomacy through CGSTL, and
ground-infrastructure access produces a strategic effect comparable
to the Belt and Road’s terrestrial footprint. For India, the longer-term
concern is sovereignty, as partner countries whose telecommunications
backbones, banking timing and military communications run on Chinese-
controlled space infrastructure may become structurally less available
as security partners duting a Sino-Indian ctisis.'*

Net assessment. The Sino space threat is not a future contingency
but a present operational reality. Four of the seven vectors given in the
table are assessed as high or medium-high risk, with first-order combat
consequences in any LAC, IOR, or Sino-Pakistan-coordinated crisis.
These Chinese capabilities span across all key domains of both the civil
and military spheres. The threat has unfolded recently during Operation
Sindoor, and its full spectrum can be assessed from the ongoing conflicts
in Ukraine and Iran, which are being closely observed by the PLLA. As
India’s space-domain capabilities enhance, so will its dependence and
vulnerabilities, requiring effective counter-strategies that address every
vector identified in the table simultaneously. A programme that hardens
against PNT denial while leaving the ground segment exposed, or that
closes the ISR gap without addressing kinetic capabilities, will result in
limited resilience but not strategic equilibrium.



84 | TANMAY PATHAK

Table 19 Sino-Indian Space Threat Matrix

Threat Vector Chinese Indian Threat
Capability | Vulnerability Level
PNT denial BeiDou-3 + | 4 NavIC sats; High
GPS GPS dependence
jam/spoof
ISR targeting Yaogan, 12 recon sats; High
Jilin-1, GEO | SBS-3
SAR incomplete
Co-orbital ASAT | Shijian- Static GEO Low
21/25; assets; no
robotic arms | manoeuvre
Directed-energy | Korla, Bohu | EO sat sensors; Medium
lasers; BGSe | no
crystal countermeasures
Cyber on PLA Concentrated High
ground segment | Cyberspace | TT&C nodes
Force;
supply chain
Commertcial / Sailspace, IOR Medium
BRI pull BeiDou neighbourhood
export, dependency
Pakistan
Allied ground Cyber, laser | Five Eyes nodes; | Medium-
segment dazzle, SCS | Pine Gap High
interdict reliance

Source: Compiled from CMPR 2024; SWF 2026 Counterspace Report;
CSIS Aerospace Security 2024; Insightful Geopolitics ISR Gap Analysis
(March 2026); ISpA Red Dragon (April 2026); Defence Security Asia
(February 2020).
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Chapter4

COUNTER-BALANCING CHINESE SPACE
CAPABILITIES WITH A MULTIPRONGED
APPROACH

The analysis till now has cleatly established that China’s space programme
is not merely a scientific endeavour but a strategically calibrated
instrument of national power, undergirded by CMF and aimed squarely
at achieving dominance in any future conflict. China’s counterspace
capabilities are designed to neutralise the adversary’s space-based
capabilities upon which modern militaries and civilian economies
critically depend.'*” For India, the implications are both immediate and
existential. Countering such a multi-dimensional challenge demands a
response that is equally comprehensive and one that weaves together
enhanced space domain awareness, architectural resilience, active
deterrence, electronic and cyber hardening, normative diplomacy,
alliance-building, and industrial self-reliance into a coherent national
space strategy.

This chapter articulates a multipronged counter-strategy from an Indian
perspective, drawing upon India’s extant capabilities, emergent doctrinal
thinking from the Defence Space Agency, lessons from the Russia—
Ukraine conflict’s space dimension, the Mitchell Institute’s Competitive
Endurance framework, and the collaborative structures available through
the Quad, bilateral partnerships, and multilateral institutions.”"'*! The
asymmetry between China’s 92 orbital launches in 2025 and India’s
five, between China’s 1450 satellites and India’s 100, and between China’s
total space investment at nearly eight times India’s space budget of
approximately ' 13,000 crore is quite stark. No single line of effort is
adequate on its own, and a comprehensive approach demands
simultaneity across all aspects. However, matching China ‘brick by brick’
will only exhaust India’s efforts. Instead, the adoption of a smarter
approach through the priotitisation of specific dimensions'**'* of space
programme may provide the required direction without totally
neglecting lesser priority aspects even if at reduced scales.
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Space Domain Awareness (SDA) Enhancement

SDA constitutes the foundational pillar upon which every other element
of space security rests. Without the ability to detect, track, characterise,
and attribute activities across all orbital profiles, from low Earth orbit
to geostationary orbit and into cislunar space, deterrence remains hollow,
and defensive measures are reduced to reactive guesswork. As the
Mitchell Institute’s Space Endurance Workshop (2024) underscored,
avoiding operational surprise is the foremost tenet of competitive
endurance in space.”*

India’s current SDA architecture, while growing, remains inadequate
for the scale of the emerging challenge. The ISRO-led Network for
Space Object Tracking and Analysis NETRA), initiated in 2019, tracks
debris and provides conjunction alerts for India’s operational satellites.
The ISSAR-2025, released by ISRO Chairman Dr. V. Narayanan in
April 2026, documented over 1.6 lakh close-approach alerts globally,
with ISRO executing 14 collision-avoidance manoeuvres in LEO and
four in GEO." This underscores the urgency of robust, autonomous
SDA. India’s current SDA architecture comprises three elements. First,
ISRO’s Project NETRA (Network for Space Objects Tracking and
Analysis), with an initial outlay of * 400 crore. Its sensors include the
Multi-Object Tracking Radar (MOTR) at Sriharikota; optical telescopes
at Ponmudi (Kerala), Mount Abu (Rajasthan), and Leh (LLadakh), and
the Directorate of Space Situational Awareness and Management
(DSSAM) in Bengaluru as the fusion node, capable of tracking debris
objects down to ten centimetres in low-Earth orbit. In 2025, work on
a new phased-array radar at Chandrapur, Assam, commenced under
the expansion programme.'*

A critical new challenge has emerged from US policy shifts. In
December 2025, President Trump’s Executive Order ‘Ensuring
American Space Superiority’ paved the way for monetising SSA data
and space traffic management services that the US Department of
Defence had previously provided without charge.”””"*® This has
prompted well-founded calls within India’s strategic community for
an indigenous ‘Bharat Space Objects Catalogue™*’; which will be a
sovereign capability independent of the geopolitical goodwill of any
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external power. As the Observer Research Foundation has argued,
India’s present ground-based tracking capabilities are ‘woefully
ineffective’ for meeting near-term military SDA objectives.

India must build a three-tier SDA architecture. The first tier involves
expanding the ground-based sensor network covering optical telescopes,
phased-array radars, and passive radio-frequency sensors, distributed
across the Indian mainland, island territories (Andaman and Nicobar,
Lakshadweep), and diplomatically negotiated overseas sites. The second
tier requires commercial augmentation: a dedicated constellation of
SDA micro-satellites in LEO and MEQO, capable of monitoring co-
orbital threats, RPO activities, and electromagnetic signatures in real
time. Indian private-sector capability exists here. On January 14, 2025,
Bengaluru-based startup Digantara launched SCOT (Space Camera
for Object Tracking), the world’s first commercial space surveillance
satellite into a sun-synchronous orbit, capable of tracking objects as
small as 5 cm. Digantara holds a ' 150-crore annual contract with the
Ministry of Defence to develop a constellation of LiDAR satellites
capable of detecting hostile proximity manoeuvres in real time, with
the satellites linked into Project NETRA.'® The third tier demands
extending SDA to the geosynchronous belt and cislunar space, where
China’s Shijian-21 and Shiyan-12 satellites have already demonstrated
co-otbital manoeuvring capability.'®!

Interoperability is the force multiplier. India should deepen data fusion
with the US Combined Space Operations Centre (CSpOC), Japan’s
Space Operations Group, France’s Commandement de ’Espace, and
Australia’s Defence Space Command. The Quad Space Act, introduced
in the US Congtess in September 2025, explicitly directs the Secretary
of Defence to identify in-orbit cooperation opportunities among Quad
partners, alegislative foundation for formalised SDA sharing that India

must actively leverage.'*

RESILIENCE AND REDUNDANCY OF INDIA’S SPACE
ARCHITECTURE

India’s space architecture’s vulnerability stems from concentration: a
relatively small number of high-value, exquisite satellites performing
critical functions in predictable orbits. China’s counterspace arsenal is
specifically designed to exploit such concentration. The PLA’ ‘active
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defence’ doctrine, as articulated in the Science of Military Strategy (2020),
envisions a surprise first strike against an adversary’s critical space nodes
to achieve information dominance before kinetic hostilities
commence.' Resilience therefore demands a paradigm shift from few

large assets to many smaller, distributed, and rapidly replenishable ones.

The Space-Based Surveillance Phase I1I (SBS-3) programme represents
India’s most significant step in this direction. Approved by the Cabinet
Committee on Security in October 2023 with a budget exceeding '
26,968 crore (approximately $3 billion), SBS-3 envisages deploying 52
dedicated military surveillance satellites by 2029, of which 21 will be
built by ISRO and 31 by Indian private firms like Ananth Technologies,
Centum Electronics, and Alpha Design Technologies.'™ These satellites
will carry synthetic aperture radar for all-weather imaging, thermal
infrared sensors for night-time detection, electro-optical payloads, and
Al-enabled autonomous analytics capable of identifying and sharing
target data within the constellation in real time. The full constellation is
expected to be operational by the end of 2029.

Beyond surveillance, the proliferated LEO strategy must encompass
communications, navigation augmentation, and electronic intelligence.
On-Orbit Servicing, Assembly, and Manufacturing (OSAM)is also an
important field, enabling satellite refuelling, repair, and rapid
reconstitution after an attack, and must receive dedicated investment.
ISRO’s Space Docking Experiment (SpaDeX) in 2025 demonstrated
foundational rendezvous and docking capability, but operational OSAM
requires sustained R&D funding and international partnerships.

Ground segment hardening is equally vital. The Defence Satellite
Control Centre (DSCC) in Bhopal and Defence Imagery Processing
and Analysis Centre (DIPAC) in Delhi are the twin nerve centres of
India’s military space operations and require geographically distributed,
physically hardened, and cyber-resilient backup facilities. Concentration
means vulnerability: a single well-executed cyber intrusion or
electromagnetic attack against these nodes could degrade the entire
constellation. Geographic dispersal to secondary control nodes and
mandatory zero-trust cybersecurity architectures are essential. Hosting
of payloads on commercial satellites, disaggregation of functions across
multiple platforms, and using well-known civilian communication
satellites to maintain deniability and dilemma for targeting by adversary
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can further reduce single-point-of-failure risks during crisis.'® India
should also consider establishing a Bharat Space-ISAC (Information
Sharing & Analysis Centre) under the National Critical Information
Infrastructure Protection Centre (NCIIPC), with statutory information-
sharing obligations as required internationally.'®

Launch-on-Demand (LLoD) capability is the ultimate guarantor of
reconstitution and sustained capabilities. The Small Satellite Launch
Vehicle (SSLV), capable of placing 500 kg into LEO with a turnaround
time as short as 72 hours and minimal infrastructure, provides nascent
LoD capacity. Development of mobile transporter-erector-launcher-
based, ship-based, and air-launched small-satellite delivery would
enhance survivability of India’s replenishment infrastructure by reducing
its vulnerability to adversary targeting of fixed spaceports at Sriharikota
and Kulasekarapattinam.'®’

AcTtIvE DETERRENCE AND SPACE CONTROL
CAPABILITIES

A credible counter-strategy must be able to impose costs in space as a
final resort. India’s 2019 Mission Shakti demonstrated a direct-ascent
ASAT capability, placing India among four nations with proven
counterspace kinetic systems. Yet this capability addresses only one
narrow part of the threat spectrum. China’s counterspace operations
concept, as documented in PLA pamphlets and analysed by the China
Aerospace Studies Institute, envisions a layered offensive starting with
covert cyber and electronic warfare in the pre-hostilities phase, escalating
through co-orbital RPO interference and directed-energy dazzling, and
culminating in kinetic strikes only if lower-rung options prove
insufficient.'®'®” India’s DA ASAT alone provides limited deterrence
because responding to a non-kinetic, non-attributable Chinese attack
with a debris-producing missile strike would be strategically
disproportionate and could violate international agreements.

India must develop a full-spectrum counterspace capability, with
adeliberate preference for non-kinetic, reversible effects. This includes
ground-based and space-based electronic attack systems (uplink and
downlink jammers, GNSS jammers, SAR jammers); offensive cyber
capabilities targeting adversary satellite command-and-control links; and
directed-energy weapons (laser dazzlers, HPM systems) for temporary
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or permanent disabling of hostile sensors. The DRDO and the Centre
for High-Energy Systems and Sciences (CHESS) have been developing
DEW systems, with the Ministry of Defence prioritising 300 kW-class
weapons development in 2022, but operational deployment remains
distant.'

The concept of ‘defending forward’—deploying bodyguard or
guardian satellites in close proximity to critical national assets—merits
priority investment. Such satellites, equipped with manoeuvre capability
and electronic countermeasures, could intercept or deflect approaching
co-orbital threats. The role of strategic ambiguity in the non-attribution
of counterspace operations also serves as a deterrence tool: the
adversary’s uncertainty about whether India possesses and is willing to
employ a particular capability can itself forestall aggression. India’s
national space deterrence doctrine must define red lines, proportional
response options, and escalation management protocols. As Raksh
Mantri Rajnath Singh emphasised, ‘Space assets in LEO have taken
combat to a new high,” and credible deterrence requires both
demonstrated capability and declared intent.'”

The role of deliberate ambiguity deserves specific attention. Every
major space power that has developed counterspace capabilities, i.e,
the United States, China, Russia, and France, maintains deliberate
ambiguity about the full extent and operational availability of those
capabilities. France’s Commandement de 'Espace, established in
September 2019, has publicly stated that will develop ‘active defence’
space capabilities while declining to specify their nature. The Indian
Defence Space Agency’s Mission Def Space programme has engaged
multiple private-sector firms in developing indigenised counterspace
intelligence, SSA, and directed-energy technologies through iDEX
challenge mechanisms. The Nirbheek programme’s directed-energy and
electronic-attack streams should maintain the same strategic ambiguity
that is standard practice among peer space powers. Satellite
manoeuvrability now demonstrated through SpaDeX and envisaged
in bodyguard satellite concepts should be incorporated into SBS-3
from the inception.>'”

Therefore, it is essential that China’s Three Warfare strategy of legal,
psychological, and media warfare be countered holistically as it extends
into the space domain through pre-conflict narrative building, satellite-
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enabled disinformation, and contested claims over space resources.'™
India must counter this cognitive dimension by developing space
forensics capabilities for attribution, maintaining high-cadence SDA
for deterrence by detection, and orchestrating counter-narratives through

its own satellite communication and media infrastructure. !’

ELECTRONIC WARFARE AND CYBER COUNTER-
MEASURES

The Russia—Ukraine conflict has provided a real-world demonstration
of electronic warfare and cyber operations against space systems.
Russian GPS jamming of Ukrainian forces, attempted spoofing of
commercial GNSS signals, the Viasat KA-SAT ground-terminal cyber
attack of February 2022, and sustained efforts to disrupt Starlink
terminals illustrate that the electromagnetic and cyber domains are
inseparable from space security."’® For India, the three lessons are stark
and urgent.

First, NavIC must be hardened with anti-am and anti-spoof capabilities.
The India’s military’s continuing dependence on GPS for precision
targeting represents a critical vulnerability. Alternative Positioning,
Navigation and Timing (Alt-PNT) programmes, including terrestrial
elLoran, fibre-optic timing networks, and inertial navigation fusion, must
be mandated alongside satellite-based PNT by the DSA. Second,
encrypted SATCOM hardening is imperative. India’s military
communications satellites (GSAT-7 series) must transition to quantum-
resistant encryption as quantum computing threatens current standards.
Deployment of QKD over satellite links would ensure that military
commands remain secure against current and future adversary
capabilities."”

Third, the India Space Cyber Security Guidelines 2026, released by
CERT-In and SIA-India at the DefSat Conference in February 2026,
represent a positive regulatory step.'”® These guidelines provide a
structured framework for cyber defence across all layers—spacecraft
bus, payload, ground segments, and inter-satellite links. However,
guidelines must translate into enforceable standards, mandatory
penetration testing for all defence-related space systems, real-time threat
intelligence sharing between ISRO,DSA, and CERT-In, and a dedicated
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Space Cyber Operations Wing within the proposed Space Command.
The lesson from recent conflicts, including the Iran theatre, where
Chinese satellite support to Iranian forces was documented, reinforces
the point that passive cyber defence alone is insufficient, and active
cyber operations against adversary ground-control infrastructure must
form part of India’s counter-space toolkit."”

INTERNATIONAL NORMS AND LEGAL FRAMEWORKS

Satellite cybersecurity is the third pillar of electronic warfare and cyber
counter-measures. Academic research presented at ACM CCS 2025 in
Taipei by researchers from the University of California San Diego and
the University of Maryland demonstrated that unencrypted IP traffic
from 39 geostationary satellites, including military and government
communications, voice calls, SCADA traffic, and ATM transaction
data, could be intercepted using equipment costing only $800."* The
existing legal architecture governing outer space, centred on the 1967
Outer Space Treaty, prohibits placing weapons of mass destruction in
orbit but is conspicuously silent on conventional weapons, non-kinetic
counterspace systems, co-orbital RPO activities, and the precise
definition of ‘peaceful use™®" This lacuna has been exploited by all
major space powers to develop counterspace capabilities under the
guise of dual-use technology and ‘scientific experimentation.” The
Liability Convention (1972) and Registration Convention (1975) provide
limited recourse, while the Moon Agreement (1984) remains unratified
by any major space-faring nation. The Open-Ended Working Group
on Prevention of an Arms Race in Outer Space (PAROS), established
by UNGA Decision 79/512 in 2024, held its second substantive session
in Geneva in July 2025."%'% Fundamental divisions persist, as China
and Russia advocate a legally binding treaty (the draft PPWT), while
the United States and allied nations prefer voluntary norms and
Transparency and Confidence-Building Measures (TCBMs), citing
insurmountable verification challenges. India’s position has traditionally
supported a multilateral, non-discriminatory, and verifiable instrument,
while simultaneously preserving its freedom of action for self-defence.

India should side with the normative agenda on two parallel fronts.
First, it should champion TCBMs as interim steps, including pre-
notification of orbital manoeuvres, enhanced registration of dual-use
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objects, and voluntary moratoriums on debris-generating ASAT tests.
Second, the Artemis Accords provide a values-based coalition for
cislunar governance. With 67 signatories as of May 20206, the Accords
establish norms for transparency, interoperability, emergency assistance,
and resource extraction that directly counter China’s alternative ILRS
framework, which counts only a dozen-odd members, many of them
are Chinese strategic partners.'*+'®

Table 20 Comparative Overview — Artemis Accords vs. ILRS

Framework
P . Artemis Accords ILRS
arameter
(US-led) (China—Russia-led)
Non_bindi ciol Cooperative
n-binding principles;
Nature (; . 18 tp . CtP 5 framework; bilateral
n rticipation
vOTHRALY parficipatio MoUs with TLRSCO
Membership | 67 nations incl. India, ~13 confirmed
(May 2026) | Japan, all 23 ESA members | national participants
China-centri
Governance | Outer Space Treaty; rules- Hhareente
. coordination; norms
Basis based, open order .
undisclosed
Resource Permitted with safety Permitted; governance
Extraction zones; OST-consistent framework undefined
Limited; bli
Data Mandatory open scientific iteds o publie
. transparency
Sharing data release .
provisions
India’
n 1.a. S Signatory since June 2023 Not a member
Position

Source: US Department of State; Secure World Foundation;
SpacePolicyOnline.com; ESA.

India’s strategic objective within the Artemis framework should be to
push the non-binding accords progressively toward enforcing
transparency obligations, pre-notification for proximity operations near
other signatories’ assets, standardised debris reporting, and shared
cislunar domain awareness. Absence from UNGA resolution like earlier
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by India, is not a solution while seeking a conditional moratorium
pledge linked to Chinese reciprocity on co-orbital RPO transparency
and explicitly preserving non-kinetic counterspace options would
address the concerns.

ALLIANCE-BASED COUNTER-STRATEGIES

No single nation can independently counter the pace and scope of
China’s growing space capabilities. Alliance-based strategies will enable
deterrence, divide investments, create strategic dilemmas, and more
importantly, make everyone a stakeholder for the adversary. The Quad
provides the most promising multilateral platform. The Quad Foreign
Ministers” Meeting in Washington (July 2025) reaffirmed commitment
to a free and open Indo-Pacific and deeper cooperation across
technology, cybert, and maritime secutity."* The bipartisan Quad Space
Actintroduced in the US Congtress in September 2025 identifies in-
orbit cooperation opportunities with Quad nations, providing legislative
backing for SDA fusion, interoperability exercises, and complementary
capability development.'¥’

While the anticipated 2025 Quad Leaders’ Summit in New Delhi did
not materialise amid US—India trade frictions, working-level cooperation
is still taking place.' Japan’s Space Operations Group and Australia’s
Defence Space Command are natural partners for India’s DSA.
AUKUS Pillar IT, encompassing quantum technologies, Al cyber, and
space-domain integration, offers India potential technology access even
outside formal membership.'”” Bilateral frameworks may provide
additional windows like the India—US Space Situational Awareness
Agreement (April 2022), the India—France TRISHNA earth-observation
mission and joint space exercises, and the India—Japan Lunar Polar
Exploration (LuPEX) mission, representing building blocks of an
alliance-reinforced space architecture.

The Indian Navy’s Space Vision 2025-2040, released at the
Commanders’ Conference in 2025, outlines a fifteen-year roadmap
for integrating the full spectrum of space-based capabilities into naval
operations.'” This doctrinal milestone aligns with allied maritime space
strategies and enhances interoperability across the Indian Ocean Region.
India must also engage other countries like UK’ National Space
Operations Centre and Canada’s space surveillance programmes to
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create a truly global SDA mesh. The objective is a combined space
operating picture that denies any adversary the confidence to strike,
first providing the much-needed shared awareness umbrella that also
acts as an extended space deterrence.

INDUSTRIAL AND TECHNOLOGICAL COUNTER-
MEASURES

Counter-strategy ultimately rests on the industrial base. India joined
the Missile Technology Control Regime (MTCR) on June 27, 2016 as
its thirty-fifth member, the Wassenaar Arrangement on December 8,
2017 as the forty-second participating state, and the Australia Group
on January 19, 2018 as the forty-third member. China is absent from
all three regimes. This membership asymmetry is India’s most
underleveraged industrial-base advantage. Sustained deterrence and
resilience are ultimately contingent upon industrial capacity, which is
the ability to design, manufacture, launch, and replenish space assets at
a pace and cost that outstrips attrition rates. However, the agreements
constrain the very development of this system. India’s space ecosystem
has undergone transformative expansion since the National Space Policy
2023, which laid down the roles of ISRO (R&D), IN-SPACe
(regulation), and NSIL (commercialisation).”! The private sectot’s entry
has been energised, though to a limited extent, by the iDEX and
DefSpace initiatives comprising 75 defence space challenges, which
provide demand signals from the armed forces. Startups, including
Pixxel (hyperspectral imaging; NRO contract), Skyroot (Vikram launch
vehicle programme), Agnikul (3D-printed engines), and Digantara
(debris tracking), are evolving from technology demonstration to
operational capability.">'”* A first-time launch of a unique multi-sensot
satellite fusing SAR and optical imaging, by domestic firm Galaxeye in
the world is a milestone and a further marker of this maturing indigenous
private earth-observation capabilities.

Export controls on dual-use space technology governed by ITAR,
EAR, and the Wassenaar Arrangement continue to constrain India’s
access to advanced components.””* India must pursue twin-track
strategies: negotiating technology transfer agreements with France, Japan,
and Russia, while simultaneously building indigenous capacity in
radiation-hardened processors, space-grade Monolithic Microwave
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Integrated Circuit (MMIC) chips, cryogenic heavy-lift engines, and
advanced electric propulsion. The SBS-3 programme’s allocation of
31 satellites to private industry represents a crucial test case for whether
India’s commercial sector can deliver defence-grade space hardware
on time and at scale.

Restricting Chinese investment in South Asian space ventures is also an
equally necessary defensive measure. China’s Belt and Road Initiative
has extended to space infrastructure in Pakistan, Sri Lanka, and
Bangladesh, including satellite manufacturing, ground stations, and
remote-sensing data partnerships, potentially creating potential
intelligence-collection platforms in India’s strategic neighbourhood free
of cost."” India should diplomatically aggtessively advocate within
multilateral export-control regimes for tighter scrutiny of Chinese dual-
use space technology transfers to the subcontinent, while offering its
own capacity-building assistance to regional partners through SAARC,
thereby countering the ‘Space Silk Road” with an Indian alternative
grounded in transparency and mutual benefit.

Semiconductor supply chains deserve special attention. Space-grade
electronics depend on a handful of fabrication facilities globally, and
any disruption, whether from geopolitical sanctions, natural disasters,
or adversary action, can cascade into satellite production delays. The
India Semiconductor Mission (ISM), notified on December 21,2021
with a ' 76,000 crore outlay, is the foundational industrial-base
instrument. By December 2025, ten semiconductor and display projects
worth ' 1.60 lakh crore have been approved across six states; however,
no dedicated Space-Grade Semiconductor Sub-Mission had been
provided for. Space-grade chips, i.e., radiation-hardened FPGAs,
mixed-signal Application-Specific Integrated Circuit (ASICs), power
management ICs, and high-speed analogue-to-digital converters, are
distinct from commercial-grade chips in their hardening requirements,
lot traceability standards, and environmental qualification procedures.
A dedicated Space-Grade Semiconductor Sub-Mission, co-developed
with international partners and with ISRO’ Semiconductor Laboratory
at Chandigarh, can address the fundamental input-supply vulnerability
identified in the previous chapter, as the entire Indian satellite
manufacturing sector is dependent on imported radiation-hardened
components from the United States, Europe, and Japan, all of which
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could be disrupted in an escalatory crisis. A Production-Linked Incentive
scheme for space systems on the model of existing Production Linked
Incentive (PLI) schemes for electronics, mobile manufacturing, and
drones should be approved.””*"India’s Semiconductor Mission must
be aligned with space programme requirements, ensuring domestic
foundry capacity for radiation-hardened chips and FPGAs that underpin
military satellite payloads.

In summation, countering China’s space capabilities is not a single-
domain, single-instrument challenge. It demands orchestrated,
simultaneous action across the technological, doctrinal, diplomatic,
industrial, and alliance dimensions. The emerging space architecture
must be designed not merely to survive a first strike but to deny the
adversary the confidence that such a strike could succeed, thereby
protecting India’s sovereign interests and safeguarding access to the
ultimate high ground for generations to come. Three lessons'” from
leading space-faring nations can help us to sharpen our own strategy.
Japan’s Space Activity Act of 2016 and Space Resources Act of 2021
provide legal certainty for private operators without creating a new
regulatory burden. The United Kingdom’s National Space Strategy of
September 2021 directly linked a £1.4 billion ten-year investment
commitment to a commercial launch target of one thousand
commercial small satellites per year by 2030, with four licensed launch
sites. Australia’s Defence Space Strategy of March 2022 established a
Defence Space Command with a dedicated budget authority separate
from the joint force, a structural model India should replicate by
converting the Defence Space Agency into a full Defence Space
Command. France’s Commandement de ’Espace, established in
September 2019 and re-energised with an announcement of active
defence capability development in 2023, is the doctrinal model for the
ambiguity-preserving counterspace posture India needs. Overall, every
peer space-faring nation has, in recent years, established a military space
command, a national space strategy, and a dedicated industrial-base.
India should attempt to execute and integrate all three by the end of
this decade.'””?""*"' A careful sequencing of the seven-track countet-
strategy at the national level is essential to achieve the desired security
objectives for India in the space domain.
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Chapter 5

CONCLUSION AND PoLicy
RECOMMENDATIONS

SuMMARY OF FINDINGS: THE DUAL-USE THREAT
MATRIX

The central argument that China’s space programme cannot be
differentiated into discrete civilian and military tracks and hence poses
a security challenge is established. The CMF doctrine has been adopted
as a strategic feature designed to maximise the value of every yuan,
every asset, and every orbital slot. The military dimension of the threat
is also unambiguous. Developments in this regard are laid down in the
US Department of Defense’s Annual Report to Congress on Chinese
Military Power, December 2025. It confirms that Beijing’s operational
satellite fleet has expanded to more than 1,189 spacecraft, of which
more than 510 are ISR-capable platforms supporting PLLA targeting,
representing an on-orbit growth of approximately 927 per cent since
2015.2922 Tts institutional reforms place the newly reorganised PLLA
ASF at the forefront of China’s space policy goals adopted at the
highest level. The counterspace capabilities have also been layered into
its ‘kill web’, from the ASAT test in 2007 to the demonstrated co-
orbital RPO of Shijian-21’s in January 2022 while towing a defunct
BeiDou satellite to graveyard orbit and, most strikingly, executing the
world’s first satellite-to-satellite refuelling in geosynchronous orbit
between Shijian-21 and Shijian-25 between June and November
2025.2*%% The Secure World Foundation’s Global Counterspace
Capabilities report confirms that China operates the world’s most
diverse full-spectrum counterspace arsenal.”* In the PNT segment,
BeiDou-3 now broadcasts a military-grade B3A signal with sub-metre
accuracy, with growing demand and expansion across the globe.*”
The ILRS, jointly led by China and Russia, has drawn 17 national and
institutional signatoties by April 2025*®, providing a viable alternative
to the current normative order.
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The cumulative threatis therefore nota singular system but an integrated
surveillance-strike-denial strategy that operates seamlessly across civil,
commercial, and military domains. The dual-use ambiguity is a strategic
feature which India must counter through building capabilities and
developing a resilient asymmetric architecture.

STRATEGIC ASSESSMENT: WHERE CHINA LEADS,
WHERE IT LAGS, AND INDIA’S WINDOW

China leads decisively in four areas: first, on-orbit ISR mass, ground
infrastructure, and revisit rates, with the PLA now operating more
than 510 military ISR-capable satellites; *” second, in demonstrated
counterspace capabilities, including GEO RPO, on-orbit refuelling, and
reusable spaceplanes; third, in global PN'T deployment through BeiDou
across more than 140 countries; and fourth, in its fully developed
commercial ecosystem.

India’s window is narrow but real. The Indian space economy is
projected to grow from $8.4 billion in 2022 to $44 billion by 2033
and $100 billion by 2040."" The Union Cabinet on February 21, 2024
opened up 100 per cent FDI across the space value chain.?'! The Joint
Military Space Doctrine, released in September 2025, formally
recognises space as a warfighting domain.** However, two structural
weaknesses bracket this window. First, ISRO’s launch infrastructute is
restricted to Sti Harikota, while the second site is still under development,
resulting in a comparatively lower launch cadence, coupled with recent
mishaps affecting its reliability. PSLLV-C61 failed on May 18, 2025 due
to a third-stage chamber-pressure anomaly, losing the EOS-09 C-band
SAR satellite.””® PSL.V-C62 failed again on January 12,2026, losing the
DRDO-built EOS-N1 (Anvesha) hyperspectral satellite, resulting in
two consecutive failures of a vehicle with a previously near-spotless
32-year record. Also critical is the PN'T backbone of NavIC, which is
operationally non-functional. The failure of the rubidium atomic clock
aboard IRNSS-1F on March 13, 2026 reduced the operational
constellation to three position-capable satellites, below the four-satellite
minimum for autonomous position fixes.”* By comparison, China’s
BeiDou-3 operates 45 active satellites with 100 per cent global service
availability, and Pakistan has had access to BeiDou’s military-grade B3A
signal since 2018.
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The second aspectis the funding of India’s space programme. India’s
Department of Space received INR 13,705.63 crore in the Union
Budget 2026-27 (approx $1.57 billion).*> Against varying estimates of
China’s $15-20 billion annual space outlay, this roughly ten-to-one
asymmetry means India must counter through strategic prioritisation,
allied/international frameworks, and an energised commercial
ecosystem, and, most importantly, continued policy support and funding
by the Gol.

PoLicy RECOMMENDATIONS

Enact the Space Activities Act. India’s space programme has
operated since 1972 under delegated executive authority without any
parliamentary legislation. A revised version of Draft Space Activities
Bill is under inter-ministerial consultation as of mid-2026.2"° The need
for the Bill arises from the fact that policies do not have the force of
law in a court, and a structural legal vacuum deters institutional
investment and insurance for private companies and prevents IN-SPACe
from asserting regulatory authority over non-government entities.*’
France, the UK, Australia, Japan and South Korea all enacted space
legislation before or simultaneously with the creation of their space
commands. India must follow the same sequencing, The Space Activities
Act should vest sovereign liability in the Government of India, establish
a tiered indemnification model as adopted in other countries such as
the US, grant IN-SPACe required statutory licensing, monitoring and
enforcement powers, include a dedicated IP-protection clause allowing
commercialisation of ISRO-generated IP, provision space insurance,
and mandate dual-use missions.

Mandate Alternative PNT and Mitigate GPS Dependence. The
NavIC failure has created a strategic vulnerability*'®. India must
undertake parallel actions, i.e., Jaunch NVS-03 and NVS-04 replacements
at the earliest, fitted with the indigenous Indian Rubidium Atomic
Frequency Standard (IRAFS) demonstrated by the Space Applications
Centre (SAC), Ahmedabad, to eliminate dependence on imported
clocks*’. It should also fund dedicated satellites for armed forces
requirements and critical national infrastructure by 2030 and earmark
dedicated fund reserves for the LoD replacement of any failed satellite
within 90 days. Japan’s Quasi-Zenith Satellite System (QZSS) provides
a positive model where a seven-satellite regional augmentation



112 | TanmAy PATHAK

constellation offers sub-centimetre accuracy as GPS backup, making
the Japanese Self Defence Forces near-immune to single system PNT

failure/denial 2

Accelerate SBS-III. The operationalisation of CCS-approved SBS-
III constellation needs to be fast-tracked, especially after lessons from
Operation Sindoor, where China reportedly provided Pakistan with
near-real-time satellite imagery of Indian military assets, using its Jilin-
1 commercial constellation. SBS-III must be treated as the baseline
foundation for ISR requirements and we should follow-on with SBS-
IV on similar lines as done in US SDA Proliferated Warfighter Space
Architecture (PWSA) programme®', where the public—private co-
development is being exploited to achieve scales.

Spectrum Reform. The SatCom Industry Association (SIA-India) and
the Telecom Regulatory Authority of India (TRAI) have both
recommended that satcom spectrum be assigned administratively rather
than auctioned.” This may require the introduction of a specific law
in the Draft Space Activities Act and policy formulation by the
Department of Telecommunications. It must be laid down through a
notification, aligned with the I'TU Radio Regulations Article 11 on filing
process, to give domestic satcom operators certainty of tenure and
thereby the investment certainty needed to build national strategic
constellations.

Demand Generation Through Open Data Policy. It is estimated
that the government remains the major consumer of EO data and
assets, which are consumed internally, i.e., by the government itself,
generating little external demand for private EO operators. Take the
case of EU’s Copernicus programme, which allows access to full,
free, and open data from the Sentinel constellation, thereby generating
a downstream EO economy estimated at €2.3 billion.** India may
need to adopt a similar policy wherein all EO data beyond a 24 hour
embargo window are released under an open licence to domestic
players. It will catalyse the nascent GEOINT as a service sector
(including Pixxel, GalaxEye, SatSure, and Kaleid EO) in the civil domain
and reduce annual expenditure on foreign EO data purchases.

Diversifying International Partnerships. India’s strategic alignments
in space must extend beyond the Quad architecture. With the Artemis
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Accords now at 67 signatories as of May 07, 2026,>* India should
attempt to adopt a multipronged approach to formalise bilateral space-
security arrangements. This should start by deepening its rover
cooperation with Japan into a full Lunar Exploration Partnership and
co-funding R&D within the 24 themes of JAXA’s Phase-2 Strategic
Space Fund.** With France, India should co-develop an SSA/EW
bilateral data-sharing protocol under their ongoing €6 billion LPM
2024-2030 programme.” It should establish a framework with
Australia to formalise IOR SSA data exchange between the DSA and
the Defence Space Command. With Israel, it should establish an India—
Israel Space Security Working Group for dual-use ISR, directed-energy
and small-sat integration. India should also look to leverage the newly
established Korea AeroSpace Administration, established in May 2024,
and the Korea Positioning System (KPS)*, which is under development,
as natural interoperability partners for NavIC redundancy.
Simultaneously, India should also pursue a treaty agreement within the
Quad framework for combined space operations. The Quad SSA
commitment of September 2024 and the TRUST/iCET expansion
of February 2025 should not remain only aspirational.”* India should
seek formal CSpO membership, a ten-nation Combined Space
Operations initiative established by the US, UK, Australia, Canada, and
France and now including Germany, Italy, Japan, Norway and New
Zealand, at least as an observer initially, and graduating to partner status
by 2029.7

Cislunar SDA. The race to the Moon and its resources has begun
and has large ramifications for expansion even beyond the Moon.
China’s ILRS programme is heading towards a basic operational status
by 2035, while India has planned its Bhartiya Lunar base as part of its
Space Vision 2047. India can also participate in the Western cislunar
architecture led by the US by providing sensors/satellites, even at a
limited scale, to remain relevant and maintain influence over the future
cislunar security architecture. Exploring the feasibility of signing an
MoU as part of the US’s LunaNet programme to contribute to the
SDA domain over the next five years will provide India with the
necessary presence in the cislunar domain.

National Space Deterrence Doctrine. The September 2025 Joint
Military Space Doctrine formally recognises space as a warfighting
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domain but stops short of defining red lines, response options, and
escalation management.* India needs an unclassified deterrence policy
statement that defines its red lines ranging from kinetic attacks on Indian
space assets and persistent jamming of NavIC or SATCOM during
hostilities to RPO operations. It must also set out proportional response
options across the spectrum, from diplomatic protest to cyber, counter-
space and even kinetic responses. An India—China space-domain hotline
and an annual declassified report to be tabled in Parliament on the
threat environment will convey India’s intent, reduce the space for
misunderstanding and act as a deterrent.

Steer UN Norms on Space Behaviour. With Russia’s April 24, 2024
veto of the US—Japan PAROS resolution blocking any further progress
on this issue*', India can propose and steer at the UN a concrete set
of transparency and confidence-building measures involving mandatory
pre-notification of close-proximity manoeuvres, a moratorium on
debris-generating direct-ascent ASAT tests and mandatory registration
compliance for dual-use rendezvous satellites to bring greater
transparency and accountability among space-faring nations.

STRUCTURAL REFORMS

DSA to Space Forces Command. The Defence Space Agency was
always conceived as an interim structure on the path to a full Space
Command*”. Established in 2019 and headquartered in Bengaluru,
the agency operates as a tri-service body under the Integrated Defence
Staff. It manages military satellite operations and imagery by integrating
the DIPAC in Delhi and the DSCC in Bhopal. Despite being led by a
two-star Air Vice Marshal and handling significant space defence assets,
the DSA’s primary weakness is structural. It lacks representation on the
Space Commission, India’s ultimate decision-making authority for space.
Although the National Security Adviser was added to the Commission,
the DSA and the Integrated Defence Staff remain excluded, forcing
the military to advocate for its space requirements through indirect
channels. The September 2025 Joint Military Space Doctrine provides
the necessary doctrinal setup, but the institutional transition must follow
a concrete timeline. As Adhitya Kothandapani has argued, India’s security
posture requires a US SWAC-equivalent force-design centre to drive
military requirements proactively.” It will need a gradual build-up of
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infrastructure, formalisation of decision architectures under CCS/NSA,
and more importantly, trained, dedicated human resources to execute
various functions.

Reorganisation of Space Bodies. ISRO’s continuing dual role as
both developer and de facto operator affects its role as scientific
researcher and developer vs a management role. It crowds out private
sector opportunities and creates conflicting interests. The institutional
responsibilities can be separated, with ISRO focussing on future
capability development and high-risk frontier missions (NGLV, BAS,
planetary science, deep-space exploration, advanced propulsion, iRAFS
clocks), while NewSpace India Limited (NSIL) takes full responsibility
for operational launch services, technology transfer and commercial
satellite manufacturing. NSIL’s commercial satellite-manufacturing
pipeline, including private players like Pixxel, SatSure, etc can also be
further expanded to build a resilient and indigenous ecosystem. In the
case of the Space Commission also, in its current form, it is an advisory
body to the Department of Space, with ISRO playing the lead role. It
can be considered to be reconstituted as a cross-ministerial National
Space Council under the Prime Ministers Office (PMO), modelled on
the US National Space Council chaired by the vice president with the
NSA, CDS, Secretary DoS, IN-SPACe Chair, NSIL. MD, Secy Dept
of Telecom plus the DSRA Director and three private-sector members
on an invite basis.

IN-SPACe as Regulator. IN-SPACe was designed as a single window
for authorisation and promotion. It cannot exercise genuine regulatory
power without statutory backing. The Space Activities Act must vest
IN-SPACe with licensing, monitoring, inspection and penalty authority
distinct from ISRO. The ¥1,000 crore IN-SPACe-SIDBI Venture Capital
Fund must be tripled to ¥3,000 crore as India’s space-economy ambition
rises, supplemented by the ¥500 crore for Technology Adoption Fund
and should be aligned with the TRL/MRL maturity matrix prepared
by experts.

Dedicated Space Defence R&D Infrastructure. The proliferation
of Al, Quantum and Robotics requires revitalising DSRA by an
integrated approach of civil and military experts, starting with
establishing Centres of Excellence at IT'Ts/ NITs with a dedicated five-
year corpus and an annual joint ISRO-DRDO Mission DefSpace 2.0
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programme, covering co-orbital ASAT, the 30 kW laser DEW platform
already demonstrated by DRDO, plasma propulsion, and quantum
communication.

iDEX-DefSpace. Mission DefSpace launched 75 space-domain
challenges in December 2022. By February 2025, iDEX had signed
430 contracts across all domains and procured 43 items worth 2,400+
crore, demonstrating that the model works.”* For space specifically,
Mission DefSpace 2.0 must raise the iDEX Technology Development
Fund ceiling from 50 crore to X150 crore per project (space-domain),
align with the ADITI sub-scheme’s 25 crore grant window;”> commit
MoD to procuring at least 25 per cent of qualifying iDEX-space
winners as production orders, and mandate a 60-day maximum from
High Powered Selection Committee (HPSC) endorsement to contract
signature. The US CASR, which pre-positioned commercial SDA
capability with a $1.1 million pilot and scaled to a $7.5 million FY
2026, demonstrates that government frameworks can catalyse private
capability at minimal initial cost, with commercial firms bearing the
development risk.**

Defence Acquisition Procedure. The Defence Acquisition Procedure
2020 has no dedicated space acquisition category. The draft DAP 2026
(Amendment) must insert a ‘Space Acquisition’ chapter with suitable
clauses for procuring satellites by the forces, a dual-use procurement
template permitting civilian missions to carry defence payloads under
a classified annex, and fast-track procedures requiring timelines of 24
months from Request For Proposal (REFP) to operational delivery for
LEO satellites, compared with the current 48—72 month average.

COMMERCIAL SECTOR

Sovereign Anchor-Customer Model. A key transformative
commercial intervention available is the creation of a sovereign anchor-
customer Farth-Observation procurement contract. The US NRO
Electro-Optical Commercial Layer (EOCL) of May 2022, which
awarded Maxar/Vantor up to $3.24 billion and BlackSky up to $1.02
billion over ten years, anchored the US commercial EO sector and
provided the revenue base for both firms to invest in next-generation
constellation capacity.*’ India’s equivalent can be a DSA/IN-SPACe-
led *10-Year Indian GEOINT Procurement Window’ of 310,000 crore
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or more, to be awarded competitively among leading Indian private
firms like Pixxel, GalaxEye, KaleidEO, SatSure, and PierSight ecosystem.
This would create the demand certainty needed to de-risk Series-B
and Series-C funding rounds for the entire sector.

Patient Capital. The Antariksh Venture Capital Fund (AVCF) became
operational on 10 November 2025 with a¥1,000 crore corpus and a
ticket size of ¥10-60 crore targeting approximately 40 startups.”” This
was a necessary step but falls short to cater to the growing requirements.
It is recommended that the fund be tripled to 33,000 crore by FY
2028, with a parallel ‘Space Sovereign Patient Capital’ vehicle modelled
on Japan’s ¥1 trillion JAXA Strategic Space Fund, which is a 10-year,
theme-based fund and is doubling its space-transport allocation from
¥30 billion to ¥63 billion in Phase 2. Similarily, South Korea’s 27 per
cent year-on-year increase in the Korean Aero Space Administration
(KASA) budget to $665 million reflects the strategic effort by nations
to invest in space capabilities, an approach India should also adopt to
support its growing space ambition.

Space Ecosystem. Three fiscal instruments can propel India’s
350+ startups to global relevance. First, a PLI scheme for space
manufacturing, explicitly highlighted by SIA-India President Subba Rao
Pavuluri in his February 2026 submission, which seeks a * 5,000 crore
incentive pool over five years targeting satellite buses, propulsion
modules, RF payloads, and precision optics.**” Second, GST
rationalisation. The current 12—18% on space hardware creates working-
capital lock-up of approximately ! 400 crore annually across the sector,
and a single 5 per cent rate for space-certified components may ease
the flow. Third, the space-insurance regime proposed by the Spaceport
SARABHALI suggests mandatory participation by LIC/GIC, witha*
2,000 crore corpus, and integration with the Space Activities Act, to be
operationalised within 12 months of legislative enactment of the Space
Activities Act™!

Ground Infrastructure.The SSLV Launch Complex at
Kulasekarapattinam, Tamil Nadu, with a “985.96 crore project cost, is
targeted for commissioning in FY 2026-27 at a capacity of 20-25
SSLV launches per year.*** This is essential for the private launch sector
but is still insufficient for India’s orbital requirements. Two further
spaceports need to be planned and sanctioned in the next Budget cycle
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to include Andaman and Nicobar Islands for near-equatorial inclination
missions, and a Third Launch Pad at SDSC-SHAR for the NGLV
(Soorya), targeting a 30-tonne LEO payload.*”

State-Level Space Industrial Clusters. Karnataka is targeting 50
per cent of India’s national space market, Tamil Nadu’s Space Industrial
Policy 2025 sets a 310,000 crore investment target. Gujarat, Andhra
Pradesh, Maharashtra, and Telangana all have drafts or enacted
policies.”* This inter-state competition for investment is healthy but
must be coordinated at the national level with the Chief Secretaries of
all space-active states as members to prevent regulatory fragmentation,
allow the sharing of infrastructure costs for testing facilities, and create
a coherent national supply chain. France’s Aerospace Valley (Toulouse-
Bordeaux) and Israel’s Rafael-IAI dual-hub model offer proven
templates for state-national coordination of a concentrated industrial
cluster.

ISRO Intellectual Property Rights (IPR) Monetisation and
Technology Transfer. ISRO’s IPR portfolio covering cryogenic
propulsion, SAC earth-observation payloads, IRNSS atomic-clock
housings, heat shield composites and SSLV modular design represents
a vast un-monetised public asset. The IN-SPACe technology-transfer
framework initiated in September 2023 (five SAC technologies
transferred) and the 2025 SSLV Transfer of Technology to the HAL-
L&T consortium are the models for industrialising at scale. Every ISRO
mission can be accompanied by a Technology Commercialisation Plan
mandating transfer within 24 months of mission success, with a laid
down 30% industry revenue-share flowing back to a dedicated ISRO
Technology Development Fund.**

Direct-to-Device SATCOM and Broadband Availability.

Direct-to-Device (D2D) satellite communication, which has been
commercially validated by Starlink, is a good model for the existing
150 million unconnected people. It will also act as a strategic asset for
disaster response and remote military operations. Under the 100% FDI
route operationalised in February 2024,7* India must fast-track spectrum
allocation and landing-rights approvals for D2D operators, mandate
state telecom—private satcom co-investment for rural coverage, and
classify satcom infrastructure as critical national infrastructure under

the NCIIPC framework. 2
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HumaN RESOURCE DEVELOPMENT

India’s directly space-linked skilled workforce stands at approximately
22,000 across ISRO, enterprises, and startups, with the broader
aerospace sector at approximately 45,000.>* Reaching the $44 billion
economy target by 2033 and the Space Vision 2047 goal of $100
billion requires a minimum eight-fold expansion of the skilled
workforce.*” The sector currently attracts only 1.3% of global space
capital despite being the world’s fourth-largest space programme.’ A
few lines of effort in this direction can be taken to prepare the human
resource for this endeavour.

Indian Institute of Space Science and Technology (IIST)
Network Expansion. The IIST, Thiruvananthapuram, can be
expanded with a second campus dedicated to military space (co-located
with DSA/ISFC at Bengaluru) and a third focused on commercial
space applications (Tamil Nadu, leveraging the Kulasekarapattinam
cluster). We should target a higher intake of graduates every year across
all campuses in these niche domain.

Defence Space Educational and Training Institute (DSETT). CDS
General Anil Chauhan during third edition of the Indian DefSpace
Symposium in 2025 said that humanity is on the ‘cusp of an era’ where
space is emerging as a new domain of warfare. He pitched for
developing a ‘space culture’, which could entail developing doctrines,
research and dedicated warfare schools. DSETI should be
operationalised and affiliated with IIST, offering training programmes
for tri-Service officers and civilian scientists. The curriculum can include
space operations, counterspace, satellite communications jamming and
anti-jamming, space law, orbital mechanics, and Space war-gaming,
which will prepare the much needed trained manpower for DSA as it
transitions to ISFC.

IN-SPACe PhD Fellowship Programme. An aggressive push for
research can be undertaken by offering PhD fellowships targeting five
priority domains which are atomic frequency standards (iRAFS
succession), Al-based onboard processing for EO satellites, plasma
propulsion for LEO manoeuvring, quantum communication for secure
SATCOM, and RF payload design for electronic intelligence (ELINT).
It will enable availability of qualified manpower resources for Indian
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Space across the growing industry. In addition, a formal Space Industry
Skill Council under the Ministry of Skill Development and
Entrepreneurship should be established with ISpA and SIA-India as
members, to prepare certified technicians in fields of propulsion,
avionics, composites, precision optics, and software-defined radio by

2030.

Diaspora Return Programme. India’s space diaspora at NASA,
ESA, JPL, SpaceX, Planet Labs, and Maxar represents an important
reservoir of expertise. A tax-incentivised return programme modelled
on Israel’s Returning Scientists scheme, which offers a 5-year tax
exemption plus a research grant of up to $1.2 million, can assist in
developing both public and private industry.

Tri-Service Common Space Cadre. Currently, no dedicated tri-Service
space cadre exists in the Indian armed forces, and officers are seconded
to DSA from the parent service without a structured career path. A
common cadre with mandatory ISRO and IN-SPACe rotational tours,
a dedicated grade structure from Lieutenant to Major-General
equivalent, and a Space Operations Speciality should be created, enabling
the future DSA-to-ISFC transition.

Annual IndSpaceEx and International Exchanges. India should
institutionalise an annual space exetcise/war game to enhance its bilateral
exchanges with USSPACECOM, French CDE Toulouse, and the
JASDF Space Operations Group. Observer participation in the CSpO
Global Sentinel exercise, for which India sent its first representative in
2024, should progress to active participation by 2027, which will provide
an understanding of each other’s space capabilities and, more
importantly, operational practices.

CIviL-MILITARY SYNERGY FOR SPACE VisioN 2047

China’s Civil-Military Fusion is coercive and party-directed. India, with
its democratic structure, should draw on the democratic architectures
developed by the US, EU, and Japan, where civilian-controlled
programmes allow greater diffusion, breaking silos to deliver military
capabilities.

Shared Infrastructure. ISRO launch pads, the Indian Deep-Space
Network (IDSN), and ground stations must be made available to
private and military users as per laid-down tariffs and governed by
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IN-SPACe. Conversely, private SDA networks of Digantara’s OC-7
E1 commercial tracking satellite, Bellatrix’s orbital transfer vehicles, and
Dhruva Space’s ground-station network must feed into the Defence
Space Operations Centre as authorised contributors under a data-sharing
framework governed by the Space Activities Act.

Dual-Use at Inception. Every flagship civil programme must carry
a ‘military utility” approved by the National Space Council and the
DSA before financial sanction. Each NGLV launch should carry a
mandatory hosted-payload slot for DSA-specified secondary missions,
optimising costs and resources while keeping the ambiguity.

Single SDA Common Operating Picture. India’s Space Situational
Awareness is currently spread over various sources, which include
project NETRA (DoS), IS4OM (ISRO), Digantara OC-7, DSA’s own
limited sensors, and occasional data feeds from the US. These must be
consolidated into a single SDA Common Operating Picture under the
Defence Space Operations Centre, ingesting commercial, governmental,
and allied data streams in a unified fusion engine.

Binding Capability Roadmap. The capability roadmap brought out
by ISpA-VIF Space Vision (@ 2047 must transition from a wish-list
into an endorsed binding capability roadmap, with monitoring and
reviews by the PMO. Suggested critical milestones and cleatly defined
responsibilities, if implemented, will ensure progress in a time-bound
manner. Each milestone must have a declared budget line, and JAXA’s
Strategic Space Fund’s rolling mechanism provides a template for India’s
own Space Vision implementation fund.

e SBS-III full constellation (21431 satellites) — ISRO & DSA by
2029

® Seven/Nine-satellite NavIC at full coverage —DoS /SAC by 2028

® DSA reorg to Indian Space Forces Command (ISFC) — DMA/
MoD by 2027

® Kulasekarapattinam SSLV Launch Complex — DoS/ISRO by
2026-27

® NGLYV Soorya(30-tonne LEO payload) — ISRO/NSIL by 2031/
32
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® Cislunar SDA satellite on orbit — ISRO/DSRA by 2030

® Indiain CSpO as formal partner —- MEA & MoD by 2029
® Crewed lunar mission — ISRO by 2040

Conclusion

The Chinese ISR/Comn mega constellations, BeiDou-3’s global
network, and the ILRS together demonstrate that China has
consolidated a fully dual-use space architecture that India cannot match
satellite-for-satellite or yuan-for-rupee. India does not need to match
China, but it needs to deny China a decisive advantage through various
asymmetric levers, including a resilient, proliferated LEO architecture
for ISR, an autonomous PNT capability, the implementation of the
Artemis Accords with a future permanent Combined Space Operations
seat® and a credible, declared deterrence doctrine backed by
demonstrated counterspace capability across kinetic, non-kinetic, and
cyber spectrums.

Critical milestones should be laid down and tracked by the National
Security Council Secretariat and subject to parliamentary review. The
future of India’s space programme must therefore be conceived not
as a continuation of ISRO’s development heritage but as a national
security imperative on the order of the nuclear programme of the
1970s. The cost of inaction will not be measured in commercial losses
alone, but will also impact adversely on all domains of national security.
Therefore, a mission-mode approach to the space domain is critical to
to enable India’s rise in the modern world.

Notes:

2 SatNews, “DoD Report: China’s ISR Fleet Swells to 510+ Satellites,
‘Informatized” Warfare Accelerates,” December 24, 2025, https://
news.satnews.com/2025/12/24/dod-report-chinas-ist-fleet-swells-to-510-
satellites-informatized-warfare-accelerates”.

2 COMSPOC Commercial Space Operations Center, “SJ-21 and SJ-25 RPO
Activity,” July 11, 2025, https://comspoc.com/blog. Multiple optical sensor
observations confirmed visual merge of both objects between 2—6 July
2025.
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contested strategic theater, presenting a structural rather than a purely

technological challenge in the region. This monograph attempts to map
all civil and military Chinese space capabilities and examines how it has
operationalised space as a warfighting domain leveraging Military Civil Fusion.
By fielding a comprehensive counterspace arsenal and deploying highly
integrated dual-use system including BeiDou navigation, pervasive ISR
constellations, and the Tiangong space station, Beijing has managed to
obfuscate the boundary between civilian and military space tracks. Analysing a
mix of indigenous and global space sources, various western intelligence
assessments from 2015-2025, the research details India's vulnerabilities in
Space Domain Awareness (SDA), PNT resilience, and industrial capacity. For
India an integrated counter-strategy addressing electronic/cyber hardening,
deterrence mechanisms, legal-diplomatic frameworks, and industrial self-
reliance is critical including a Space Activities Act, autonomous PNT, and a
declared space deterrence doctrine. A dominating presence in Space domain is
critical for future growth of India and hence India should focus on denying China a
decisive operational advantage rather than engaging in a satellite-for-satellite
armsrace.

China's civil-military fused space expansion has transformed orbit into a
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