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D2D Power Control in the Cellular System:

lterative Algorithm and Convergence

Changyoon Oh*

Abstract

In this paper, we consider the case where D2D users and the cellular user share the uplink of the

cellular system. We propose an iterative power control algorithm that converges to the optimum

power value. Each user iteratively updates its transmit power level according to the interference

function. Finally, all D2D users and cellular user that participate in the transmission get the optimum

transmit power level.

function. Then,

interference function that converges the unique transmit power level.

the convergence of the proposed power control

scenarios.

we show that the considered

We first investigate the interference structure and define the interference

interference function belongs to the standard

Through numerical examples,

algorithm is examined in the various transmission
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Fig. 1. Coexistence Scenario [3]
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3.2 Standard Interference Function
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V. Conclusions

£ ATdllA= D2D BAlo] AET Falo] ARl kg

(Uplink) AH1& F-(share)dl= S7olA], ehdEe] 2

A 3slsl7] 95t Iterative AlgorithmS A Qks}h

AEAE JHSE sk olfre A gl ARste gl

RS HAs) ap] Aol Akehs WA ¢
g 225} Hetoltt, §3], Aok ¢aElE
ik

& SRk A o]

2
o
o o

57
o] %

N
N
off
of
ol
Bu)
rlr
o
o
o
N
N
2
O,

to Jht -

SHESA I 7 rEEAS v

Y58 T AAshd AFAENE 45 o, B
gt Y (Unique)attt. AQksl= Iterative Algorithm®l
% (Convergence)® A537] Hate] Fofstes GEE] A&
U224 sk Adxada FEARE G063 Hdl| Hofs)
= aEEe] Al BARle] Aljtehs EalglEe] FHER 53]
o3kl RHE3lGo) X AE gt TS it

X
1)
I
_0|L
2
(o
N
b
4 obr 12w n
=

oo 2

REFERENCES

[1] E. Sree Harsha, “LTE-Advanced Cellular Networks for
D2D Communications,” International Journal of Scientific
Engineering and Technology Research," August 2014.

[2] S. Yasukawa, “D2D Communications in LTE Advanced
Release 12,” NTT DOCOMO Technical Journal Vol. 17,
No. 2.

[3] N. Lee, X. Lin, J. Andrews, and RW. Heath, “Power Control
for D2D Underlaid Celllular Networks: Modeling,
Algorithms and Analysis,” IEEE Journal on Selected Areas
in Communications, vol. 33, no. 1, pp 1-13, Jan. 2015.

[4] G. Fodor, E. Dahlman, G. Mildh, S. Parkvall, N. Reider,
G. Mikand Z. Turnyi, “Design aspects of network assisted
device-to-device communications,” IEEE Communications
Magazine, vol. 50, no. 3, pp. 170-177, March 2012.

[5] Keysight Technologies, “Performing LTE and

LTE-Advanced RF Measurements with the E7515A
UXM Wireless Test Set,” Application Note, Keysight
Technologies, March 2015.

[6] N. Mahmud, “Vulnerabilities of LTEand LTE-Advanced
Communication,” White Paper, Rohde Schwarz, July 2014.

[7]1 B. Schulz, “L’TE Transmission Modes and Beamforming,”
White Paper, Rohde Schwarz, July 2015.

[8] D. Singh, “Radio Resource Scheduling in 3GPP LTE: A
Review,” International Journal of Engineering Trends and
Technology (IJETT), Vol. 4, Issue 6, June 2013.

[9] N. Lee, X. Lin, J. Andrews, and R'W. Heath, “Power Control
for D2D Underlaid Celllular Networks: Modeling,
Algorithms and Analysis,” IEEE Journal on Selected Areas
in Communications, vol. 33, no. 1, pp 1-13, Jan. 2015.

[10] R. Yates, “A framework for uplink power control in

cellular radio systems,” IEEE Journal on Selected Areas
in Communications, Vol. 13 Issue 7, pp. 1341-1347,
September 2006.



D2D Power Control in the Cellular System: Iterative Algorithm and Convergence 47

Authors

Changyoon Oh received the B.S. degree in
Electrical Engineering from  Yonsei
University, Korea in 1999 and M.S. and

Y Ph.D. degrees in Electrical Engineering from
‘\, . Pennsylvania State University, U.S.A in
2001, 2005, respectively. Dr. Oh joined
the faculty of the Department of Information &
Communications Engineering at Inha Technical College,
Incheon, Korea in 2011. He is currently an associate
Professor in the Department of Information &
Communications Engineering at Inha Technical College.

He is interested in Physical Layer Issue and wireless
standard.



