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Our Demo Contributions

* Space-air-ground integrated networks (SAGINs) hold great '* This demo presents the world's first SAGIN-4C-6G platform,
promise in delivering ubiquitous access, etfectively meeting the which has been successfully deployed and tested within
6G demands for large-coverage on-demand services. commercial networks (China Mobile).

* Various components like unmanned aerial vehicles (UAVs), |* It designs an Integrated 4C module (I4CM), that sets a new
high-altitude platforms (HAPs), satellites, and terrestrial benchmark for the integration of multi-dimensional
networks face distinct limitations and integration challenges. networks in the evolution toward 6G.

Introduction

6G Ubiquitous Communication: Wireless coverage enabled by SAGINSs 1s a key 1ssue.

Goals: Three-dimensional seamless global coverage, on-demand services for various application scenarios.
Issues to be addressed
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Demo Description
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No. of satellite| Orbital N?' of Total No. of No. of satellites per | . Ol..blt?l Orbital height
satellites per : . inclination
layers number orbital satellites orbital /total stars (°) (km)
LEO-1 18 21 378 23/414 85 1345
LEO-2 36 21 756 23/828 89 1100
LEO-3 45 48 2160 53/2385 60 375
LEO-4 47 50 2350 55/2585 50 370
LEO-5 46 52 2392 57/2622 40 365
LEO-6 24 28 672 31/744 30 445
LEO-7 24 28 672 31/744 30 455 : S .
: : time slot: 3 resource efficiency: 44 08% time slot: 3 resource efficiency: 83.33%
10322 (after 10% backup of single orbital )

With constant connection requirements, approximate 40% increase in resource efficiency.

Demonstration Results
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The coverage area, where the RSRP of the ground user exceeds the threshold (-100 dBm), is greater than 100 km?.
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Future Outer Space Integration

Three HAPs with beamforming can adapt according to UE-Dense Areas A Framework for Syncing Digital Twins over Dynamic Cislunar Networks
Three- T : Mission-Side (Moon) Earth-Side
Ultra wide Disaster dimensional Transmission power | 43 dBm/cell Bandwidth 18 MHz — “Wisson
coverage area  prevention space area Number of cells | 3 cellVHAPS | Communication Link Downlink Nemwork Toin Data bhabbidel —
— Transmission frequency 2 GHz Propagation System design on page 7 Surface AoS-Aware Soheduler Carth-based e | oigta
° HAPS relay station Altitude 20km ... | ) Asf | Upet TwinSync Router Recelver Updmes Tw[ns
of \.ﬁv P - L R I . tg From Mission ;f'g-}n‘
Ground base station Erneiird e e : ﬁ ”_2
Drone . % =5
~10 T : [ ~° o
N Ll
~20 1 | | ﬁ y | | | |>_10 O O &
MS MS ______ —-20 -15 -10 . =5 Ox 5 . 10 15 20 . O OO
== Coverage area up to 200km SINR with 3D information

Industrial Acceptance and Broader Impact
* This demo is already partially deployed in the commercial networks of

China Mobile, providing coverage assurance for emergency incidents. @
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applications and stable connectivity for emergency response.
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