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Abstract—Device-to-Device (D2D) communicutions has been
proposed to cellular networks im order to eplimize spectrum
efficiency and resources utilization, In D2D-assisted networks, the

traditional cellolar ¢ pcution techmigues are sol applicable
bt rather meod to be redesigmed 1o fullill new roguirements,
Therelore, now ¢ ication techmiques are propoesed 1o take

the sdvuntages of the D2D connectivity b the metwerk. In this
paper, we deseribe the concept of DD commumications. Thea,
we review the main challenges and deslgn bssues of D2D-assisted
networks, This survey focuses on cooperative commumications in
D2D-assisted networks and addresses challemges which Finsit the
performance of the cooperative D2D-assisted networks such ns
relay selection, power conssmption and muli-casting. Morvover,
design isswes 2od approaches to overcome these Nodtations are

explaloed.
2 I INYRODUCTION

EVICE- TO-DEVICE {D2D) communications were intro

duced many years ago i the comtext of wired com-
municaton netwaorks, Recently, there are around five hillion
devices connected o the cellular network. This mised the
need for high capacity and encrgy efficieal mobsle oetworks
Hence, D2D communications voe of the proposed pasadigms
in the next generation cellular network. D2D comumumacations
is about cnabling the direct flow of data between deveoes. In
cootrast @ Human-o-Human (H2H) commumications, D2D
communications 4o not requere human mteraction. Insesd, de-
VEOSS Inktkate the request for communication with near devices
The cellular network s optimized for traffic characteristics
which are dallerent from the charactenstics of data 1raffic
between devioes, The length of the session. datn rate, axl
communication patterns are the main differences between HIH
and DD commumcatons. The transmission over D20 » a
small barst ansmission one-way datn raffic,

In thas survey, we first intnxluce the concept of D2D
communications in sechon 11 1o section L an overveew the
main challenges and research issues in D2D-assisted cellular
networks is introduced. Sectaon IV focuses on the employment
of cooperative communications in D2D-msisted networks and
suinmarizes the advantages of using cooperation i such
networks. Finally, in secbon V. we address the main challenges
in the design process of cooperative D2D-assisted netwocks
and summarize the different approsches in Hterature 1o reduce
the effects of these limitations oa network performance.

1. D2D COMMUNICATIONS

D2D communication petworks can be classified into two
main siruclures as shown in Fig.l. The first structure, il-
lstraned o Fig Lo is called Stmd-Adone D2D communica-

Ibruhim Abualhaol
Carleton University, Canada
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Fig. 1. D2D comenoa:afiogs: ) withoul infosindiure (Stasd-Abiee D2D)
(b)) with mfeastnctire (NClwork-Avasizd D2D)

taomas, whereus the second structure, tlustrated in Fig.lb, is
called Nemwork-Axeizred D2D communications. The difference
between the two structures is the exisence of a helping
infrastructure in (b)) to eeganize the communications and
resource witdization in the cell. On the other band. in 1a), the
devices organize the commumcations themselves withous the
infrastructure belp, Fig.2 dolineate the fuslamental network
wrchisecture of DZD communications, comsisting of D2D area
netwoek, network management and D2D applications. The
DI area network consasts of swarm of D20 devices com-
municanng with esch ogher directly using D2D links. D2D
nggregators collect data from devices intending to conpect to
the core petwork and send them to mteways which connect
o the access network. The access network can be wired o
wircless network. The core notwark connects devices with
service providess who nanage the different D2D services, The
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communications 4o not requere human mteraction. Insesd, de-
VEOSS Inkteate the request for communication with near devices
The cellular network is optimized for traffic characteristics
which are dallerent from the characlenstics of data 1raffic
between devioes, The length of the session. datn rate, axl
communication patterns ure the main differences between HIH
and DID commumcabons. The ransanssion over D20 i a
small barst ansmission one-way dan raffic,

In thas survey, we first intnxluce the concept of D2D
communications in section 1L 1o section 1L an overveew the
main challenges and research issues in D2D-assisted cellular
networks is introduced. Sectaon IV focuses on the employment
of cooperative communications in D2D-msisted networks and
suinmarizes the advantages of using cooperation i such
networks. Finally, in secbon V. we address the main challenges
in the design process of cooperative D2D-assisted nerwocks
and summarize the different approsches in Hterature 1o reduce
the elfects of these imitations oa network performance.

11, D2D COMMUNICATIONS
D20 communication petworks can be classified into two

main structures as shown in Fig.l. The first &ructure, il
lstraned o Fig Lo, is called Sumd-Adone D2ZD communica-

nggregators collect data from devices intending w0 conmect to
the core petwork and send them to mteways which connect
0 the access network, The access nerwodk can be wired o
wircless network. The core notwark connects devices with
service providers who manage the dafferent D2D services, The
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