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Spatial Modeling and Computation Throughput Optimization

#HLIE/HAN Kaifeng, #8 & Z/HU Changjun, XI$k/LIU Tiezhi
(PEESBEHRR, PE 1R 100191)

(China Academy of Information and Communications Technology, Beijing 100191, China)

BERBHAEN T ANEBINEITE(MEOMEBEN=EITE S 8 X—MHEEiEiR, B
WoFRRENL LT OIUEFIERL  WIX— 8 IB IR (T 5 DMTAIRIIIRT. RIFRREN LTI2
ICARIE MEC WESERIT=BIRE (ZE IR Z WSS MEP BN O JoEBEA G
BESHBDSGHHINTESEZHMNSIHE, EFNSEL, SR MECNE=BITE
Bt SFHITENDH, FHEI MR MECIRSSSEE ¥i12 (rp) AR AP ITEEIEE K (p)
X8R, R MEC WS EEIIENT AN, FTRHEEENRECON EBYEA
B B RGN I B RAE MEC LSRR T RN EZHNIITHEE,

K2R oG R B TR EE; TTEMSEIR; Bl LA ; O

DOI:10.12142/ZTETJ.202004003
P48 BhR AL : https : //kns.cnki.net/KCMS/
detail/34.1228.TN.20200715.1709.002.html

Abstract: The attempt on defining, analyzing, and optimizing the spatial computation
throughput in a large—scale wireless mobile edge computing (MEC) network is made. The
analysis involves the interplay of theories of stochastic geometry and convex optimization.
Specifically, the large—scale MEC network features of wireless access and edge—comput—
ing are first modeled, such as random nodes distribution, computation tasks offloading,
parallel computing at edges, by using stochastic geometry. Based on the proposed model,
the spatial computation throughput of the MEC network is defined, studied and maximized
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in terms of the radius of MEC service range (denoted by r;) as well as offloading ratio of
active mobile users (denoted by p) under the constraints of latency and energy. The opti-
mal solutions of r, and p can be easily calculated via solving simple equations, and their
closed—form results could be obtained in the extreme case. The tractable analysis and in—
sightful results give useful design guidelines for MEC network planning and provisioning in
a large—scale space.

Keywords: mobile edge computing; mobile computation offloading; wireless network mod—
eling; stochastic geometry; convex optimization
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