H2E H5M wOR OB T Ok K ¥ ¥ MR Vol.52 No.S
2020454 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY May. 2020

| BmENAhES RN RS RS

BRER, T N, R, BAET

(MR Tk R AR HORBESEIT, /K 150001)

B OB ATHHAETENET N REESNFEABETRO TR, IRFGAANELE  AXARTHE S ZTEATER
HEWhELTESE. TR AT ELHRATERRAME A, RAFEERFREALLECNE N P RE & SR A
oy T RO - A S A RN ER A A AR A A R (NE) 2 R b (6 B A 3 . 2ok, 8 T RIER DK
A PBRSE(QES) MAFIINT THRA XL RLHRIHE IR LM TH®. &5, ERFLERFRERT, HIHT
—HERANET 2R EREN Y EI)TRE % FRERBLRAE KKT FHREFENA P O REL A H, BAE R H S LA
THEREETRAEEREA G NE. s, A THO B REFWELTH R T RAAE, ARBT - HETRBEL M
WELPBEF FREREN, FIRENETL2RGENNE P RA E A LT EAAEHFNERER, IRENET R
FRADEIPRE EARTERFNERERGTRTARED T EATH.

KR HEIPE AT ENE AT EATTH; 5 FUE(QoS)

hE4rES: TN929.5 EkARERS: A NEHS: 0367 -6234(2020)05 —0030 - 05

Optimal power allocation strategy in ultra-dense networks with
non-cooperative game
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( Communication Research Center, Harbin Institute of Technology, 150001 Harbin, China)

Abstract: In order to suppress interference caused by the dense deployment of small cell base stations in an ultra-
dense network (UDN) and improve system throughput, this paper investigates the power allocation strategy for a
spectrum sharing UDN. Firstly, the noncooperative game was adopted to transform the non-convex system sum-rate
maximization problem into several convex subproblems that maximize the utility function of each user. By designing
a dynamic pricing, each Nash equilibrium point ( NE) of the game was a stationary point of the original
optimization problem. Secondly, an interference power constraint was applied to guarantee the quality-of-service
(QoS) of the macrocell. Finally, under the game theory framework, an iterative global information-based power
allocation algorithm was designed. The optimal transmit power of each user could be obtained by solving KKT
condition during each iteration, and the proposed iterative algorithm was proved to be convergent to the NE of the
game model. In addition, in order to reduce the signaling overhead and improve the resource utilization, a power
allocation algorithm based on local information was also proposed. Simulation results show that the proposed global
information-based power allocation algorithm achieved a better transmission performance than benchmark methods
and the proposed local information-based power allocation algorithm effectively reduced signaling overhead while
guaranteed good transmission performance.

Keywords : power allocation; ultra-dense network ( UDN) ; non-cooperative game; signaling overhead ; quality-of-

service ( QoS)
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Fig.2  Spectrum efficiency of each small cell versus the number

of small cells (Q = —50 dBm)
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