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ABSTRACT

We investigate the optimal resource and power allocation for device-to-device (D2D) communications in a
multicell environment. When D2D links reuse the cellular radio resources, each D2D user will interfere with a
cellular link and other D2D links, in its own cell as well as in adjacent cells. Under such situation, we propose
a coordinated resource allocation scheme that can handle the intercell interferences as well as the intracell
interference. For a given resource allocation, we also formulate a power optimization problem and present an
algorithm for finding the optimal solution. The resource and power allocation algorithms are designed to
maximize the achievable rate of the D2D link, while limiting the generated interference to the cellular link. The
performance of the proposed algorithms is evaluated through simulations in a multicell environment. Numerical

results are presented to verify the coordination gain in the resource and power allocation.

% wwe 2013w Ay el Al e] Ao daalTAlske] x9S ol 4alEl GT-)(No. 2013RIA2A2A01011222).
¢ First Author : Soongsil University, gilmokang@ssu.ac.kr, SH%]<]
°  Corresponding Author : Soongsil University, osshin@ssu.ac.kr, $413]<]

F=rHE L KICS2015-10-325, Received October 7, 2015; Revised October 14, 2015; Accepted October 14, 2015

1986

www.dbpia.co.kr



1t A VEZeA s 2 A4 FAE 1E A 2 Ay 39

I.M &2
A OIEEA 1Sl G s B4 W

o] 47} J43 ] 7 ¥l e} Tl 28] S A
7} 9 AZEE AFgdel] o] 2]l o]efdt —rJJ—r i
2kshA)7)7] $leiE AFHl T A
M-S B3l AEE VESZS T 285
AAZ Dart ik Age] VEL A T 2F
< A 5 9le wkke® w7 ZAEAl
(Device-to-Device: D2D) 7]|&o]| FEuaky gjc)?,
D2D -gAlelst #2lHoer ZAg & —‘é‘ol 71A=
22 AP (Access Point)9} 22 olzzls F3l] ¢
I x];g;d_oi @]s]_‘: 7]%0]1:]. D2D E41e 3
ulAE, SNS 5 A 7Hke] Al =g *WX %Hlé
2 ﬂc}g A2 # e} =gk D2D EAlS 3GPP
(3rd Generation Partnership Project)ell*] ProSe
(Proximity-based Services)Zh= WA 22 20123 4-€]
EFT3P} A8 Fell e
I3 1> 2H4<l D2D §Ale] AAE vERA A
o2 ot =(Discovery), W= AR (Link
Establishment), H|°]€] %1<xData Trans- mission) 3
AR PRIl ek ghale gl ok o
4 2 sl dAolch Pz ARE ol Bl o
All|A] FelEl whdste] dloje] f=et Alo] HaE
T53H= wle]tl. MCS (Modulation and Coding
Scheme) 2} ghde] SA14E 2 219l djo] o] v
oA AAc) dlole] AFA A= o] 7%
H g3E E) AA dolgE w3ksle] BEAS s
e} uebi] Ak gole] AES si= 3a A
o A2 A9l I3 A o] wig- F83)
o} 53] Age] EN= 71%«1 D2D $41°2 D2D

= EAE

7 1. A vEHZEA @ T A gAY A
Fig. 1. The procedure of D2D communications in a
cellular network.
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Fig. 2. Interference scenario of D2D links in a multicell
environment
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Table 1. Definition of symbols
Symbol Definition
L Number of cells
K Number of subchannels
Indices of the cellular user and D2D
curye dar user using the Fk-th subchannel in
the [-th cell
B B Transmit signals of the cellular user
clbk) 2dWk) | and D2D user
Transmit powers of the cellular user
Peury> Paak) | 4nq DoD user
A h Channel coefficients of the cellular
ck)> TR | jink and D2D link
h Interference channel from the D2D
k) =elk) | jink 1o the cellular link
h Interference channel from the cellular
e =dtk) | jink to the D2D link
W Interference channel between D2D
d(ik) = d (k) links belonging to the same group
dy1. 1) Distance of the cellular link
d Distance  between the D2D to
d=c(bk) cellular link
o Pathloss exponent
Channel gain:
%8 9oy = I, lk‘flk
T Minimum SINR requirement of the
¢ cellular link
Py Maximum allow.ed transmit power of
" the D2D transmitter
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Fig. 3. Resource allocation scenario of D2D links in a
multicell environment
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Fig. 4. An example of the proposed sector-based
grouping method
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Table 2. Proposed resource and power allocation
algorithm

1. Partition D2D links into sectors.

2. Select a D2D link in a given sector of each cell.
3. Find P(,_k) using (4) and (5).
4

Find the optimal % using (10).
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Table 3. Simulation parameters
Parameter Value

Distance between base stations 1km
Range of D2D communication 50m
Number of cells () 3
Number of subchannels (X) 48
Number of cellular users 48

Number of D2D pairs in each cell | 48

Target SINR of cellular users (/) | 20dB

Target SNR of cellular user 25dB

Path loss exponent (cv) 4
Subchannel bandwidth 180kHz
Power spectral density of AWGN -174dBm/Hz
Noise figure 5dB
g;ecén“?j:rm::; rtransm1t power of 23dBm

The maximum transmit power of 90~20dBm

the D2D transmitter (2

max)
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