8537 B T W B OfF % WM
2016 47

Journal on Communications

doi:10.11959/j.issn.1000-436x.2016134

ET LTE D2D EAREEWBE5R 5 80 X R R

BE, LA, xUa, RIEHE, KBEF
(P RE BRI TREE, Wk K 4100000

B E: T SGlEHARNER MG EEE RN, Sk R A s o kS Wk, T
35T LTE D2D [MZEBMIBE S, Wil 388 — SR8 5k, A7 3 n+E4k D2D sl ), 42
fERTEETEs LUK, BRI 2 i A i 7 A, SRl —Fhalr i SELI ¥ D2D Wb ki R ems, ot st
PRSI SR R, $RTRI Ar

FEER: M D2D EfE; V2V ilfE; HdEak

HPESZES: TP393.0 XERFRIRES: A

LTE D2D based vehicle networking communication
architecture and data distributing strategy

PENG Jun, MA Dong, LIU Kai-yang, ZHANG Qian-qian, ZHANG Xiao-yong
(College of Information Science and Engineering, Central South University, Changsha 410000, China )

Abstract: 5G based vehicle networks face with the requirements of high data rate, low latency, high reliability and mas-
sive multimedia streaming distribution. A LTE D2D was proposed based vehicle networks communication architecture
and then a movement consistency based vehicle clustering algorithm was designed. The results show it increases sus-
tained D2D communication time and improves the reliability of D2D communication. Besides, a D2D cooperative relay-

ing forward strategy under the constraint of latency for distributing multimedia streaming were proposed, which resulted
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in significant improvement of data transmission rate and network throughput.

Key words: vehicular network, D2D communication, V2V communication, data distribution

1 318

LAk, AR RE L Bs (TP PR
HUMG S s &) I SR m DU N 5 ) 5K
R AR, 7] It 25 A4S T 2 £ P9 2% oK T
FEA R RER IR K, RK 10 4, B3 LK IR
FAERE N 1000 5, HEAh, R RN A
UUEE: G NN &) FIT AN 2211 SURGNRES ' “ 2N
2 AL S5 458 1) 387 B oxk I 2 N A 9 AT A 8 38
R R RSk 5G M4 B R E— AN RS
AR RINRE. A T HEI Lk M T,
[, 5G AR AT 2w 2 1A ARSI, b 2
MR BREATATUR CAK AR TC e A% A P 2% )

IgtS HEA: 2016-05-01; f&EIHHEA: 2016-06-17

i L IR PERE SR, 3GPP 14NN 5G R T
EZ DS %% NaIN

fE N LTE Ak 5G HIXEH Rz —, D2D
WS AR S R dl F, Rvr& e i sk
LR NX B e e N AT A . %R
15 7 3B B s It AN 20 o FE sl RAZ 0 R, 338 T ik
NI I RE PR AR BE S TR ) SRR RO Y AR A
2 A R R R gk &7 DaD SAEAE A
TR Bk #EAZM 4. B2 RERRI AL
AR R SRR AR BT LA L
(1) D2D JE {5 W44, D2D E4- 6 TP A | R 14 8
AT,

SCHR[O1H AR50 g il B3 A3 rh A ] gl

EEWE: EFARRFEEETIITE (No.61379111, No.61202342, No.61402538)
Foundation Item: The National Natural Science Foundation of China(No.61379111, No.61202342, No.61402538)

2016134-1



%78

WA ST LTE D2D HiAR BIZEIR 8 5 445 5l 5 R S it o <63

DI85, AATTHEZE T FEI I TRSOR T KBE AN
IhAE. [\, V2V IEEHR OCch T8 E &
WEFREE s, Lhln IEEE $2 HUK ST DRSC R
802.11p AnifEfE N V2V Il fF e, TR T A
ReT RGP &R vav Y B E A4
AR R RS &L, 5T V2V l1E K ER 74
T Il I8 22 I S A I M 2 A Y W A9 0 O
=, HBFHAT I V2V B {5 HiA DRSC &4iie
Pl A B L 5l = P 2 it 1) 8 2, LR e L v i
(. s Rk, R 5 4o Ar i
DRSC 1E2A V2V I8 15 br G 15 O UE I A5 16 7] 58
PEFNA RN

fiff R A% I R I — A3 3k DA [ 19 7 3 A
LTE W%, {HHA A vavis st 44
WL ORI, B2 AR AS B 2 A B
A e I S A, M . Dk, AR
FAANEE 1ok 3355 1) D2D 345 1E B 38, K
PETF P25 1 e SCER[13THR A V2V {7 A1l D2D i
5% 5, 08T 7% D2D B85 H T V2 v 3.
1) V2V il {5 1 AR P 1 & D2D i AE &,
BT S5 I — s YO [ P ) £ RS . 2) D2D JAE
(1) B 50488 2 WU mT LA &2 V2V SR G I S 22
Ko 3) D2D A7 FIARUT Y 25 v A2 V2V A 1
AT EEPE R

HAT, CAA2EE M T A T, SCERO31ER
M D2D lAE I AT AL e, R
H— SRR A FO AN D 245 ) U7 %8, i A2 2RI I
JRIRAE NS I RE 5 ] SEPE SR A RN, S KA s H
JURE . SCHR[14]4 H — B IR T a3 % 1) 4 A 5K
D2D 528, SAEA PATREBR BRI NG, RN
T D2D HEGEAE, e T BATHRERR I TR
FIHZE . SCER[15] EF0Z420CM ) D2D Ef5, %
P 5 A A R DG I R A U A B AL
il o AZAHL I LE T A2 2 1K D T A 2 4 IR 45 SR 11 ()
I, B> T A5 A RS S IEAE .

SCHR[ 16144 ¥ D2D 18 475 -1 22 16 D g e i
52,9 T MRS R AT R T LTE
(1) D2D AR B AR i B A 2 1 Y5 Al &R
g, ELEREW, %R E BRI
()3T A o SR i ph 8. SRR 1 7] AR 3 v A T 3 4=
WA ESE . X D2D-V #4774 |
HETE S A 2 A0 R 48 SO Ak Bl K. 3
BR{1STHE H —Fh 204 2 D2D A5 284, RIS

IR RT3 15, ANRIZESNZ [ TG R EZANBh 25
%o BTN INMERE, KX RIEREH L
I 2B X PR3 £ P A

DL A oD i D2D JEAE 5 DL e )
D2D i f5 I KA [FAE T3P T D2D i fH
WA R, 4SS R, IEEREAT D2D
AR 0 250 S IR 8 L S A Y T T R T . AR
M, EMHARAECHMAK BATI, ASF T HAbL
B a5 & nl LA RO g sh, XA IEIRE
BA e BRHIrE. Ak, A3gi4 LTE M D2D
FiR, E0 R s PR AT BRI, Pt —
FhEE T I3 — Sk 0 o FEEE, BRI
FREE D2D GBI ), A4 S D2D A5 1l
REZ

LR, &F6F LTE 15 56 F 42860 7 1) 22 AR5
Pk, ACHEH—Fh D2D P rh ki Kk kg,
T I HiE 247 SRR 4 B30 A i 3 AR A 2R M AR A )
B, Il IBM ILOG CPLEX sk, #3555 A
J SR T AR I

2 ETEs—HIERERS &R

2.1 FHEMEREFEKRSH

W R K, H AT I £ % A i IR
A%, AFZERAT YA R AL TR HE, RIS N T
TR, T ERZ, TR, BEARR
W TR LA LUR 2 MR 1) AT T 88
I I FH R R 2% 75 SR B4 0, an s A2l AR 36
TP BTIMBARAE; 2) R B A AR 1 Rl
MB LR AT 2R Al R BRI 1By o

A 55 (R ZE 15 B9 5% FH DRSC i i 47 e AR e siz B
RN, FHBIDFERBOERERE, BITEE
PR AT SRR R . LTE 15 —Fh ol 4T (O fi vk 7
&, T LA G K TR B I R R SCRE V2Vl .
ARV, R 15e 2540 N4 I 24 5 B RN it
PR R EOR Bk AR, D2D A5 1k —Fh AT S8 1) 4
PR BB SRR A = P a4y LTE &0
W2 1) A3, SRR I A, 18 TR
FhIE T %5 (1) D2D W H

AT I s e, HBg 2R AR bR GG, 1
D2D fEr E AR, 48kl T Re/EE4T D2D i
15 IF DRI HH I8 A5 VO R S BUIR 45 Hh W, KK FEAIR D2D
TG 2T P IRGSAR S . SR, ZEAiI %3
HA 5 WBRHIE, B O Al BAT R,

2016134-2



© 64 - W fE

k[ %37 %

WAE D2D A HA v e, bk, 5T LTE M
ZRIERL, PP T RIS B — B o i
SKEMZAERCM o D2D A5 3, $eTHH ik
C N
2.2 ET D2D BEREEM L2

wE 1 P, AT —F3E T LTE D2D i
BRI P AR o RGBSR — 2 1) B b HE T
Mg (CHD, fRUEFE N ZE42 [MIRE 7] JE4T D2D
WAE, el SRR TIE A S . LTE A M 1
W — W Jo—— SRl S DT C R BRI I A . e B Ui
R, O M EME 4 85K, BEhE sk
(MME) T2 53 A NIl . B b o,
SR E BN PSR DI RE; RS OC (S-GW)
B DT EAR 73 AL % AL R 55 PDN SC (P-GW)
1T ZEAI IR 43 2H 3 AN TP bk 2 s U5 P RS
#x (HSS) 75t H 7 I8 & 21 . P-GW 1£E82 1K) D2D
I R 25 2 BeE A1 2 M D2D JIR%5 -
23 NiEEE

TR B 5, o DK R0y Py AT S
] — AR AR — R . RN R I I

F BB LR A A RS SR R, RN AT et
FErpARE ., RS EEN D2D EfEr AUk
RO ILARZER, wARBY A e AT, PRIRASE
MR AR AT FRRS: D2D EAE R, fRUEZE
2 (8] D2D JWAE IR EENE, AT M TS
Bl o AR

BRI A B FIE N %, HRERRN
Ui =1, N s S M < N M5, BRI S, Foms
k=12, M, BRNEWRR u,,, j=1-w.
w, ARNZERECE o« 2 RS Soinf , A4
ZERATE AT R v R 2 AT i
d o 15N B Y R b ) A5 SV R AL s, 15 Sk 4
PR B o RN, R 400 B A AT B8 BE
BENZE— BN 2 M5 H IR, B XNER
T,

V=, 1
I7k,i =ak £ +:8k_ (1)
v, d
—_ 1w
v —szjzlvk,- 2)

1 JEF LTE D2D 315 (142156 k4 4844

2016134-3



%78

27255, T LTE D2D HORRAIR A5 5400 5 Hdl 7 b s i1 o * 65

Horb, v ONS B ANRITEITESE, v 05 @ R
WS, o MBI k AMETEARR T AR
A, WIRAE S P DLEh A, AR
TATLIANE e g, BN, SRR 0w, N TR A8
R, P, 5y, BN 258, d B, w5
FBE PN R TR T HESE D2D JELAE 1IN T

WA 1 iR, A6 LTE @AE SRR, B e
AL B AT B, AT A B AR
TERATIR R . B 2)47~50 )T K 8 [ 55 % T 3
WA Z BRI A R, AR AR 5 R A
Bz 3 — Bk 5 AT~ LDAT BT AT
Bl S K I AR A R Sk, O R FR R A
Ko X 2 MR 2R B B I (R A, A
FOCRORRAS B m, AR AR L (1D AR
P, AR R, W% %, 0 E &
TE B AN %

073 WP s eov RS QU R L Py S BFR

BN N, XSRS, 7,

W M, S,

1) #IaGHs%: ARIEALEARL IS N %73 &
MANE, S, k0L, M, BEANMRIIZETECA w,

2) HIRTIEE v,

3) for k=1 to M do

4) forj=1to w, do

Y9 "Vl > 05

5) 1

Vi
6) Sy < 8, ~{u,} A
T A3 PR A 2 KK A ) %/
7) end for
8) end for
9) for k=1 to M do

10) A, :argmax(du ),u,q. OS, /e #8473l ih By

SR [P 250 0 S/

1) k) %GR, EELE N AR T
— RIS inf 15 R

12) for i=1to FrfI RNELWEL, do

13) h AR ()i,

14) A0, <0,

15) S, < 8 +{u)}
16) 0
17) Sya ={u, ) BT AN

18) end for

BEIEE IR T FRIE s — ST ER d My,
TEAC T RN AR RR SRR I 0], St TR AT
MIERE. [FRy, B FRRRAR RS H R,
DI SE R 2R IR
3 WMEBIRE S A akiksF

3.1 RGRE

KA H e R4S TR — LTE Jesb (i H 2
[ 24T D2D WMEEHE 7 K o B 4 B 2 Flod
ERE, BEv AT G g s, ]
5 HABARNEAT D2D W5 . ik D2D H P A
U5 P 43 IE I AS I R U, AT A 002> 5
sy F P 2 Tl R4 . DAL 2 S, AR5
%1 g8, Cary. Carp. Cars. Cary 7T
[l —#% W, Car, ity 2 M IESEIRAG KN Ny X 2 1
WL AL 58 77 22 e BB I LTE % i ML 3l 3k
73 A7 D2D Bl 4k 5, W Cary #1 Car;y
MNFE SR AT o % H 0, JFE S D2D B Rk

%5 Cary.

eNodeB
— AR
---- - D2DEERR

K2 RG]

W b, FoRFESERVA R 1 2 B AETE RS 28, 2R

INZERR 1R 2 R AR . BT P A )
WEIESHGE R CH. AT R—IR IS, 3L
] 72 T P AR, 52 DL 2 D% By %
s, HML P <B,.
32 (FiEHRE

st P S5 D2D - Z [ A E 4R 4
WA, TRV e - b, IR
s 5y, AR AR

2016134-4



.« 66 iﬂ 1%_ i

k[ %37 %

Vo =R, + 1y, ©)
Horh, PACRRIEE SIIE, x, WRIERE T, 0, ®
IRFIMLHTT 20 N, WET TS, Ry, 00 as b
I sEE, B |, =k, &0 =1, a
R T s by, TSI FR L B A

0, L, hToRmERIR, BBy, =1.

/'Iab
Rk, xFealonm b ki, HAG S5 540
FLL (SINR) A5 KB
—_ PaHah

Voo = Ib +nab (4)
o, 1 FRoR FAB R P ou o b 1T, WA
1 =Z,-¢,1P,-Hjb ®)

T 5 A BRI T o R AT B T R I
SOm, ARG 2R, MYESTR23], NN 6D
W25 G A i) SINR iR A

Viy =, 100 (6)

R AR AN, wohfEEN S, W b B

R 1] TR N
R, =WIb(1+Y,,) (7

BB a 55 b 1A REE A P i /)y SINR
Voo NIRRT ZERE R DDA 128, i A2

Vo Z Vi (&)
X N PR 1 DI AR A 22k
N =Pr{ye, = Vi) 9

33 [E)RECKAER

FEE kT N WA, BWERRANU,,
J=12, N o KIEIRTE R PG00 A 15 K0,
I D2D 4K P E AR R R B R NRR A h Ak A
RBOE R U, 1) LTE Jeuliil kRN X K2 3
Wi, HiEHERENELEREMU, =12,
Ni#j AT EAE . ASCH 01 I =
V =4q,.q,, gy} KERIEN G52 Bk AEh
gk, q=1 FRPk, ¢=0 XmAKiLT.

A ¢ vh 4k ) i 2% 16 b 4k 42 2 1) 2 SORT R
AH IF] R AR ARG e e (5 e b, 1A 3% B8 4k
T 2 AR SR AN TR R s AIA 380 4 v 1 A ok

% W 3 FR A AR R BURE, WSRAEU,
IS A Bl AU, L =12, N
B ML AR, POl D2D R %
USRI AR R U, WIS A 0 K K
NIy X, WA RN Y X,
PR A SR B B e S, R 2 R o 4 7 4
W BRI 5y~ gy 22 IR

A

- X
I

x 1 x 1T x X, X

3 Bt HIRE

Yoy =\ Puhyx; + (10)
Ve :\/FBhleI + g, (11)
Hoh, P BRI RIE TNy, 1 By, 53 AR
FLoh BTG SRR P AR AR B TR, g, Ay,

3 | 27 ety 355 SR AN o AR A T
x, A, 3 7N i SR AT R 4k 50 U, W21 ) B
%Er Eiﬂ%&x‘/"'ZZixl:Xo
R A 11 5 TBOR e A DSR4 4= e i A
T BATEAR AT AL R R g H AR, o,
BRI PR TR A T R
P
ﬁ=——i;—— (12)
VBl ha| + N,
PRI, 335 S 2 A0 DA R i A0 o K A A AL £ 5 1)
fEMELL (SNR) 4394
_ By,
=

|2

Vi (13)

1 BBn[|
y[f AT 2 2
N°1:1.3|th| +E|hg/| +N,

R P 4k R e R AT E i, BN HaR
TP YR LTS ) SINR 7351 4
A
I+,

|2

(14)

(15)

. BB,
L B[+ BJR [+ NN, + 1, B[+ N
AT A A, SR B e e T

2016134-5



27255, T LTE D2D HORRAIR A5 5400 5 Hdl 7 b s i1 o * 67

R, =W (Ib(1+ )+ i gb+y)) (A7)

I=1i%)

FELEMINIELIR T, € CEL A i

n}}f}ij (18)

st Wy = Ve (19)

Vi = Va (20)

0<Y" g <N-I Q1)
X

2<r 22

2 (22)

Hodr, AR e SR d R A (R R, L
(19)+ 2R(20) 43 Bl AR UE T SR ZE 4R o 4k 2 R 1T i 2%
R . A RQOARERIE N h 4k SRR AN e
T BRI SR 2 AN RS 2R (22)
UEAE N BEI AL 12 IR 55 I E 23R

SHFZAAG IR, ASCRH 2 ki, 55 1)
ATRIEE 2 TR g, N 0-1 AR AN Sy
, MWIEEHZ AL A N LR M R 8 28 3)
ITHES 4TI H IBM ILOG CPLEX™ T HAR K fifi%
AT, HRIUELE 0-1 [V 45 64T~ 20)
Fr3E ks g 10 7 s AR T REM 4% FE . 2R 6)
FPRNES DTSRIV dcE, 56 817~ 13)4T
W TN T A BN 1, Je40h 05 25 14)47~55 16)
TP AR R, 56 AT UGS R A 258,
PRAUE N —AEA I A fo 1 P 4R 758

FYEPERER B R 2 (R AE A7 AE — A Trade-off
) L, A SCHRE PR A e SR A v 3 AR
Mo BE | NEmOEE 4k, S FoR, W
g IBM ILOG CPLEX Rfff3 &ty Ja, ik
ARAILFE Ky

S =8, U} (23)
Horp
Ji=arg max Yy, (24)

BRI RIS AR R R A AR D Th Ak I AR
kR AMEN R AR)E L SINR BRI 44, H
WL S, B2 S, AR Bk, SR IKECN R,

. . . | = R(R+1
WA R -1 5, e NED

£y BHEIE R O

BiE2 AR RARA ) SR AR Sk

ﬁﬂ)\ X, T, h’ })B’PD’J/th

Wh V=099 9)

1) ¥tk g =0,0=1,2,---,N

2) Wi g 00,1} - 0<g¢ <1

3) J@ it IBM ILOG CPLEX kfi# =X (18)~3((22)
4) RV =(q.45,.q,).0< ¢, <1

5) VIHt R=0; /*fk4iidi R/

6) fori=1to N do

7) maxV'; /R V' R AEY

8)  for/=ltoNdo /*FIIEAMA—A
9)  [FIESMRACII TR Ky h aks/

10) #iq, = maxV" q'=1;
11) 30 q,=0;
12) end for

13)  AV"=(q).95,.q%)
14) By RARADES R,
15)  #FR >R /*HHT—KIEA T

16) R=R ; /*H i R¥

17) V=y"

18) V' =V'—{maxV'} /*Ep L% N
19) K

20) end for

21) v

4 RS

4.1 SERE

AT 2 S50 B 0 1o R R AR o
IR AR B ), B E T s, E
S8 SR BT AT LA AR SO H BV 1 A A T IE A
PEo DUR B4 A TERENL 5% Nig4T 1 000 X5
FVIME. &1 hES SR E.

*1 SHIEE

BH 1
P, 1w
P, 0.01W
Vi 10dB
a 3

N, 0.001 W
w 5 MHz

2016134-6



V68 - o

o537 4

42 BIEHH

B 4 L T 56T Hh B B 19 7 AR SV RAR SCA.
RAEPYIATRESE D2D Gl 5 I A B rEGE. WTLLE
B RN, ST ASCEIRMRRLL D2D
A I ) — B s TR G A . SRR 7 T -
1) AR IS 5 A IR P 30T P A 22 AN K, (] B e Sk
FE 2T % AT R S AR, It e IR Sk
AT YR B A BURM BRI T s 2) RN AR
NIRDE 701k, DAORIERR P B 3 R s (1 ia 8l —
Bk, AR T K R RS D2D JlAE 1)

60

—a— FTIBE ) — B
55 —e— F:T AL E

AM;
M)

100 150 200 250 300 350 400 450 500
KR e

4 TR RRALEAE N ) 5 AR G AR

& R/
'S n
& 3

R4 T3]
o
o

w
[V

K 5 RIRIX 2 Bl i v T R m AR I e oK T
40 s (IZERPT TR EL] . AT RLE L, ARAEETE )
— SR RS, RS D2D JEfE R 40 s
(Y2 LG A ) A8 8 R T b RS B ) 0 R S o i
DIFET e P B ZE T REROR, i D2D 424l
FEREI 8] AR R TRV [RIIN S s DR o e 1) o
AEAF R T80 D2D BRIk M, ASCEIE
[l I 2% RS 77 T LRI 24 i B (AT ey, AT
FFEE D2D A I TR K A A L A1 B g

0.50
= —a— HTIAH) Bk R
3045 —O— EL TP
®
g 0.404
§ L\A\\ﬂ\‘
i 035
ﬁ A
=030
i
]
025
i
0.20

100 150 200 250 300 350 400 450 500

KR UL
5 FREHBARI IR T 40 s (200 LU S AR A0R G R

6 NP 7 XFLE T 3 FhANIR A 7 50K PR RE
SL AR FR R N AN [ AT UM, N LTE
SLL AT ITATE s RO ARIEFRRENLIZFEA R
HOH A bk, BB SR AR Ay ik il
Hdes HfUrh AR PRI S 2 13 i i b 4k
EPEAMG, n] DUORUEAE N SEL) R 15 215 K IR A4 ey
LN

4000

—a— HulhiEH
—&— LAk
—o— Bl P Akt

3500+

3000+

(S} S}
(=3 w
(=3 (=3
(=} (=}

1500

AR BOE R/ (kbits™)

1000 +

500 |

S 6 7
GIER e
6 MR S R R

60

—a— AL
sol| =B mpL kR
—o— ik ikt

A—— A A A A

Lr—

2:\8%\%
L 1]
10 )

8 910

Ar A

I~
[}
T I

%‘Jl?ﬁ%{iﬂi IR /s
[}

2 3 4 5 6 7
BN EWEE
Bl 7 Bl o S N RO R

K 6 2R i N 4B AE T SK— AN Ui I R o o
BNCER RN B RR . W LUAE W, B
B R g, et s U Bt 4%
WE 3 AR FEAR R AT AR, I RN 2R A0 2 () AT T
fE, Afmd Al B 5 O F RS g . BEHLH
QR FE T LU FAR R R R Al B R, MR 3R
B o $, IRl D2D #E Bk R 4 B0,
BEPT RS AR a4 s (H R 48 4o o i 4=
e AT, BRI s R U O AR L,
1 FEARAR S A, DA A L 2R R 455 2% 18
ZRZEAP A R K S AT, AR Ak 1 v

2016134-7



7 WAL JET LTE D2D HAR 7= R (5 40 5 2 53 AR 51 - 69 -
B T 2, [5] AGYAPONG P, IWAMURA M, STAEHLE D, et al. Design consid-

Bl 7 R N FE AR AR Sk — AN KN ok
30 MB [T 50040 B 1 I SE A% 9 A5 0 H I G &R
T D2D BP0 15 B A . R R, DR A L pk
SR SR i W pU e e LT R (VN
KA E ALy e, 1y 5, IR IR A 4k 4= 5
A DLLE B AL S s 10 [, ORAE T3 e T 2l
YR Y, NI AE PRAIE R 25 0 I a3 1 e /M fk
BRI 4E

5 ZRIE

KK 5G W&, RSN FEER M
X I HAR TR 45 0T 4 T )RR k. I )
V2V JlA5H AR DRSC JEikii /& A K A1 W gt
RIS HE AT SEPE R IR A R IR . 456
LTE A1 D2D ifE+AR, I H 214100 rhml 4
SRR LA LB, R AR IR 45 TR 2 s oK ml e
SRR AR PR Bk 1) D2D JEAE A v 5 )
B, P T RIS ) - B M RS, R
SE RN EIEA BN T ¥74: D2D {5 I 1],
PETF T A A T R R, BRI
IR 73, Pt — PPy P REZY W) D2D
PME ki RS, T i P aRE R, R
g R WIZ AT I e 4k SR s R IR T+ T %8s
PR R R 2 A

S 3K

[1] Juipe, W&, mvidr, %5 5G Bahilfs R e RS 35 o
R T ERE AR BRI, 2014, 44(5): 551-563.

YOU X H, PAN Z W, GAO X Q, et al. The 5G mobile communication:

the development trends and its emerging key techniques[J]. Science
China, Information Science,2014, 44(5): 551-563.

[2] E&EE, P, B, 5G MR FEARPFHERTE]. 2%
AR, 2014, 20(2): 1-4.
WANG Z Q, LUO Z, WEI K. 5G service requirements and progress on
technical standards[J]. ZTE Technology Journal, 2014, 20(2): 1-4.

[3] A, Wi, Shils, % 5G BahilfEMa SR SR )]. E
PRMB R 22 244 FARBLEIR, 2015, 27(4): 441-452.
ZHAO G F, CHEN J, HAN Y B, et al. Prospective network techniques
for 5G mobile communication: a survey[J]. Journal of Chongging
University of Posts and Telecommunications, Natural Science Edition,
2015, 27(4): 441-452.

[4] MUMTAZ S, SAIDULH K M, RODRIGUEZ J. Direct mo-
bile-to-mobile communication: paradigm for 5G[J]. Wireless Commu-

nications IEEE, 2014, 21(5): 14-23.

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

2016134-8

erations for a 5G network architecture[J]. IEEE Communications
Magazine, 2014, 52(11): 65-75.

LIU J, KATO N, MA ], et al. Device-to-device communication in
LTE-advanced networks: a survey[J]. IEEE Communications Surveys
& Tutorials, 2014, 17(4): 1923-1940.

TR, HEN, FFAH, 45 D2D JEEHARLHR[]. AR
B4R, 2014, 34(2): 114-119.

WANG JY, GONG Z S, FU J L, et al. A survey on device-to-device
communication[J]. Journal of Guilin University of Electronic Tech-
nology, 2014, 34(2): 114-119.

MUMTAZ S, SAIDULH K M, ASHRAF M |, et al. Cognitive vehicu-
lar communication for 5G[J]. IEEE Communications Magazine, 2015,
53(7): 109-117.

XING W, WANG N, WANG C, et al. Resource allocation schemes for
D2D communication used in VANETs[C]//80th IEEE Vehicular Tech-
nology Conference. c2014: 1-6.

LLUSIA D, MARQUEZ R, BELTRAN J F, et al. IEEE 802.11p: to-
wards an international standard for wireless access in vehicular en-
vironments[C]//VTC/Spring-2008 IEEE 67th Vehicular Technology
Conference. c2008: 2036-2040.

ARANITI G, CAMPOLO C, CONDOLUCI M, et al. LTE for vehicu-
lar networking: a survey[J]. IEEE Communications Magazine, 2013,
S1(5): 148-157.

VINEL A. 3GPP LTE versus IEEE 802.11p/WAVE: which technology
is able to support cooperative vehicular safety applications [J]. IEEE
Wireless Communication Letters, 2012, 1(2): 125-128.

SUN W, STROM E G, BRANNSTROM F, et al. D2D-Based V2V
communications with latency and reliability constraints[C]//2014
IEEE GLOBECOM Workshops. c2014: 1414-1419.

TOUKABRI T, SAID A M, ABD-ELRAHMAN E, et al. Distributed
D2D architecture for ITS services in advanced 4G networks[C]// 2015
IEEE 82nd Vehicular Technology Conference. c2015: 7.

BOTSOV M, KLUGEL M, KELLERER W, et al. Location dependent
resource allocation for mobile device-to-device communications[C]/
2014 IEEE Wireless Communications and Networking Conference.
c2014: 1679-1684.

ABD-ELRAHMAN E, SAID A M, TOUKABRI T, et al. Assisting
V2V failure recovery using device-to-device communications[C]//
2014 Wireless Days. c2014: 1-3.

REN Y, LIU F, LIU Z, et al. Power control in D2D-based vehicular
communication networks[J]. IEEE Transactions on Vehicular Tech-
nology, 2015, 64(12): 5547-5562.

SUN W L, YUAN D, ERIK G, et al. Cluster-based radio resource
management for D2D-supported safety-critical V2X communica-
tions[J]. IEEE Transactions on Wireless Communications, 2016,
15(4):2756-2769.

IBM. (2013). ILOG CPLEX optimization studio[EB/OL]. http://www-



<70 oAE

4

B

37

[20]

[21]

[22]

[23]

[24]

[25]

01.ibm.com/software/ntegration/opt-ization/cplex-optimization-studio/
BELLESCHI M, FODOR G, ABRARDO A. Performance analysis of a
distributed resource allocation scheme for D2D communica-
tions[C]//2011 IEEE GLOBECOM Workshops. c2011: 358-362.

YU C H, TIRKKONEN O, DOPPLER K, et al. On the performance of
device-to-device underlay communication with simple power control[C]/
2009 IEEE 69th Vehicular Technology Conference. c2009: 1-5.

KANG X, CHIAK Y, SUN S, et al. Mobile data offloading through a
third-party wifi access point: an operator’s perspective[J]. IEEE
Transactions on Wireless Communications, 2014,13(10): 5340-5351.
GOECKEL D, TOWSLEY D. Bounds on the gain of network coding
and broadcasting in wireless networks[C]//IEEE International Confer-
ence on Computer Communications (INFOCOM 2007). Anchorage,
AK, ¢2007:724-732.

IBRAHIM A S, SADEK A K, SU W, et al. Cooperative communica-
tions with relay-selection: when to cooperate and whom to cooperate
with?[J]. IEEE Transactions on Wireless Communications, 2008, 7(7):
2814-2827.

JING Y, JAFARKHANI H. Single and multiple relay selection
schemes and their achievable diversity orders[J]. IEEE Transactions on

Wireless Communications, 2009, 8(3): 1414-1423.

EEEN:

EE (1966-) , L, MmN, H
+, PR KEHR. HAESIN, R
S AP RIS S TR E R .

2016134-9

5% (1992-) , 5, WHHEZA,
MK AR, FEWFSU7 Mk D2D EfE
R

XUELBE (1992-) , 5, Z#dmA,
RNy N3 (7 R O e )| S ST T Y =
Wk, miE 5.

WEE (19915 , 2, LA,
RN EC N2 16 R4 O e X )| S ST B TS F 6 e
LM%, D2D s .

KBS (1980-) , %, WFEETFA,
i, PR ARI AR, BT A
= BEEEEMNSE. MARRES
W24 o



	06-160240-PJ

