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Energy D2D Tx-Rx assignment in the Cellular System

Changyoon Oh*

Abstract

In this paper, we investigate the D2D Transmitter(Tx) and Receiver(Rx) pair assignment problem in
the cellular system where D2D users share the uplink resource of the cellular system. Sharing the
uplink resource of the cellular system may cause interference to the cellular system, though it is
beneficial to improve the D2D user Capacity. Therefore, to protect the cellular users, D2D transmit
power should be carefully controlled. In this work, we focus on optimal Tx-Rx assignment in such a
way that the total transmit power of users is minimized. First, we consider the optimum Tx-Rx
assignment in general and the corresponding complexity. Then, we propose an iterative D2D Tx-Rx
assignment algorithm with low complexity that can minimize total transmit power of users. Finally, we
present the numerical examples that show the complexity and the convergence to the unique transmit

power level.
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[Il. The Proposed Scheme

1. System Model and Problem Formulation
%A (Single Cel) 29 & dch A el Al7bA] 5
o] whdo] EAF. 7A=H FAletE shvke] AEe o
w3t K 7)2] D2D transmitter 2F M71€] D2D receiver 7} &
Ashe, Z+2+9] D2D transmitter = M71] D2D receiver &
3 |2 MEste A4 4 ok o] ul, 5 WA D2D
NEE D2D receiver® al(i) #hal A9l3ha,

of

transmitter 7} &

ol deld A7e] K 7§e] D2D receiverE shite] M2
o3} o] Aofgit
a(i)e (1,2,,...M) (1.1
a=la(1),..,a(K)] (1.2)

i WA D2D transmitter ol]42] A5 22
7HA 8] Aol SE 242t p; hy, ) BHL Ao A
o] AFHHI A9 7] ]91 Atele] Aol 55 :
h,2 gt} ¢ HA D2D transmitter ¢ HAFA5 e oigh
ATk D2D Receiver a(i) oA 9] A3 7Hd8] SIR(Signal
to Interference Ratio)& Thad} 2T}

Piltia()
SIR, ) = ©
pc cai) +Epj ja(i) +N
JE
7|14, Ne @RS 33 Aot
hm(,)7 h]a(L)l‘\: Z}-Z} HE]%E} E]—oﬂ/q D2D —l‘/\ t CL(’L)”]’
2] Adels, j¥A D2D transmittero|A] D2D F-AIehe
al(i) 7HA1 9] Adel5eltt
w3k Agel G| yAFellM e Alad HivE vEat
.
b
S[RC = AL (3)
j=1
h,, = 9 D2D transmitteroll X 7|A =744 2] ol 5
ot}



Energy D2D Tx-Rx assignment in the Cellular System 43

B owRold sl H43 BAE 747k D2D o
ashe Asd HAHE WSeke s shHA BE D2D v
o AEAE] g HAAIES a=la(1),..,a(M)]E ¥
331, o] we] A% AHAWE P=[p.py,..pd & T3HE Aol
th oE %48 sl thet P
X
min p,+ Y p, 4)
i=1
N
s.t. S[Ru(i) = Piltiale) 2 Y (5)
Phai) T 2ap i) 10
VER)
Pt
st. S[RC:K%Fh > 7, ©)
ijh’jc—’_n
j=1
a(i) E[1,2,....M] (M)

Yoy © A4 AEE FA GEe] FAIER] TA oA &
THe Al 734, (iR D2D SAIGEe] Akl A 9

3.2 Optimum Solution for a Fixed Assignment

i(l1< i< K) WA D2D transmitter 7} A#®3F D2D
receiver’t a(i) 2 AEHARS u, A @y HEHE
1=1a(1),a(2),..a(K)|23 gejgict. dejd 54
o diste], 24 (6),6)F Wk 72 (D] HA 3 AHE
AR RES gt

2 (5),6)S ahvte] PP o R wdstd the At

=)

(g,
%
1z
v

P> HP+N (8
o 71A,
P=[p,py-pgl 9)
N=[2 " . nogr (10)
he’ Py P )
H,
Hll
H=] (1)
Hj.

’yahlc ’ych’Q(: ’y(,hls'{:
h, " h, 77 h

c c c

] 12)

. ’Y1hm(1) ’Ylh2u(1) ’Ylhlfu(n
1:[1 _[ h 707 h [EXET] h }
1a(1) 1a(1) 1a(1)
. ’YQhoa(2) 72h1a(2> "/zhl(a@)
}12 - [ h ’ L Uy ooy I }
2a/(2) 2a/(2) 2a(2)
’h’m 0 . N a v Nre— a(K)
H}(: K (Is)7 K 1,(}()7 K'Y K—1)a(K) 0]

Py Pratr P

Azke] wiol digle] 44 (B)E)E dANon wAY

p; 2 HP+N' (13)
p. > HP+ N (14)

53], AA43} s 479 gl giste] 4 (5)(6)°] T
37 4 ol &, dHA o= Fdg 54 (13),(14)
o7t AHE woln, b33} At

P=HP+N! (15)

1o wste], =4} (4)] 243 sy

P=[I-H]'N (16)

2 (16) o W HHst sjHe, —H 9
Frobenius eigenvalue gte] 12t} 28 749 33 EAgH

[7]

3.3 Optimum Solution in General
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3.4 Proposed Algorithm for Optimum D2D Assignment
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V. Conclusions
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