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A Wireless Access Multimode Gateway System
Applied in Internet of Vehicle
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(National Mobile Communications Research Laboratory, Southeast University, Nanjing 210096, China)

Abstract: A wireless access multimode gateway system was developed in order to solve the problems of the network
share and external network access for wireless devices equipped in the cars to form the internet of vehicle (IoV). By
the gateway system, the wireless local area network(WLAN) can be established. The terminals within this WLAN can
access the public mobile communication network such as 3G even 4G and external internet in the vehicles. First,
the system architecture was given. Then, the design and development of the wireless access multimode gateway were
described in detail including the hardware platform and application software. Meanwhile, the selection strategy of
wireless access network was studied according to the different business classifications to obtain the corresponding
weight distribution by using analytic hierarchy process, in order to achieve the optimum network performance. The
test results show that the developed gateway accords with the design requests and has the reliable and stable
performances.

Key words: wireless access, multimode gateway, internet of vehicle, wireless local area network, public mobile

communication network, network selection

T things,[oT) 7 & fiE 28 # & 4 (intelligent transportation
= system , ITS) ' (¥ 87 1 A | & 2 T 4 3% ¥ (vehicular area
ZE T M) (internet of vehicles,ToV) 2 #) Bt M (internet of network , VAN) 1 % 4 3 41 21 W #  (vehicular Ad Hoc

[ GOR HR OR T T 4 B B T (No.2011ZX03005-004-03 ), [H 58 H SR B} 27 5 6 % B 10 3 (No.61171081) , Y195 4 4 452 e R e Ak e 23
H 4 W2 B H (No.BA2010023)

74



BERSE 2014 £5 4 8

network , VANET ) £ AR | 52 B0 42405 4 42 4 1] DA & %23 5 4b
{5 LA W AL AE (51, L, E R s KA A
3 AR A B R [ Bk fE £E 41 2T (International
Organization for Standardization,1SO) N It #% 57 T WGI6 T 1
21, S AT BT R T BTG 4 e AR IR 5, I 4
T1S0 21217 bR, A8 1 R A [l 26 A i 3 15 R 9 5
H, HfLl2G (GSM/CDMA) 3G (WCDMA/ TD-SCDMA/
cdma2000) .4G (TDD/ FDD-LTE ) % i {7 £ A& 1% % 1 23 A
B % 5l £ W 46 AL T IEEE 802.11 & 9 bR 1 T4k )y
1 9 2% (wireless local area network, WLAN) IE % 4 W h 4
G YNTE ST R

M ,2G W4 78 A 81T, 3G M4 (Y 3 F B R bR
e TD-SCDMA \WCDMA Fil cdma2000 7 ' [E #5 4 hi 18 | A
TD-LTE 4 F i 4G W& IEAE T EA T i i i, 7e%
0 R B [ A4 7 T I AR R TR IR, T 2 R
YR IE AT ,2G 90 4% AN ) o T A2 A (M B 7E 3G 4%
R BEAETE 4G MK R B REB L — ARl IR A A AW, XF
SR ILAF R I G 1 BT IR A R A DL BT i
FRA T X7 s K iz 3l o B ) 2 3 S 75 1
R ML ARSI — R R A LR Xl e
92 HL VAN I VANET A 349 1 TV, RE 5 50 47 b i e 42
A0 DR ] 220 0t A £ B ) A £ 5 T S0 A 0 46 £ ] A

2 RERM

TE IR IR 2 0 400 1A 0 9 0 48 0 4 7 B4R A BN
R4 S BB E S o Bg s M e ZE A
e 5 S E N A F BIE D AR SRR
il T —MICASHRC, TN RS A 1

IS S (N R C P ) 8
il 0 G — 77 i AT LA BT A RS R R A (B R
H Wi-FiBluetooth , ZigBee % 4 A ) 4 28 F- 4L 7 4 L fii |
S0 T AR R T 2 0 R A ) R R — A 2
W, S B0 A B 10 K A 53— O T AR R L R 1
T SR 3 PR e A AN I 46 7 T8 4% 0 ) 6 S i A
PRI 55 09 SM 0 I 465 I AR 4 20 oy 9 552 B 175 100 5 i B A
PRI, 90 G % F P 8 ¢ i 1 75 9 2 8 0 T4 T 8 RS
{1 DX 2% ™ X A0S B 4% A5 (access point, AP)1E HT, X
S0 PR 356 I 4% 5 T X % A0 19 4% oF ok k2 B 1 L T4 F
S TR A B < e ™ X A B A I 4 P X
WY B A

% I8 B KR 4> 26 0 Ve A # A Wi-Fi B H i
i W 56 & LA S 9 TEEE 802.11g W+ #4 1 £ AP
P00 WA Hofb ) 2X (045 IEEE 802.11n  Bluetooth , ZigBee
SE)VMHE AP O I WO S B D e DL DRAIE
B A T TR AN 4, 5 AR A A 45 A A ) 3
PRI P2, 00 T 3R A AR 55 55 R R
9 I 2 B A LA 55 7 TE A AR AR A I A JF B
53 A AN () 15 % e A R A 0 4% . kTR 3 AR 4%
=¥y IR YN T ok =

TE R LA Hhy T A 06 3 300 1 D) 4% 1 4% i X 1 A i
FEL R AR TR B 4R A2 00 8 Al R o 55
o T4 v T S 38 A )0 T A B Bl B B A4 i
4 F WLAN, AR SCIc i G H iR & 4 A A A Wi-Fi
P f GSM,WCDMA ,TD-SCDMA ,cdma2000 1x Ev-Do %
2G6/3G AR BT WA M aE, SRR R
FDD-LTE TDD-LTE #1 WiMAX % 8 {5 W 4%, 52 34T ] 4y

B kT IR L RN R GG R

75



i ..

DX A ARy e 16 % 8 5 AL M A, T WLAN ] DA fit
0 ey OB R LA B R TR WLAN 3R 52 Y
X P56 R B B A e, s 8 I 4 A
DL A6 S 4 1 M 55

3 E&HEZBBEMXHIZITSEM

31 WHTEA

AR SO TG £k 20 B I 6 9 B 1 F- 5 4L 0 1R 2 i
o G F T Ry Lt He AT | I G H B e ) %
FURLTE 90 0645 i B /2 I 06 ) B0 3 4, % B0 R H
ARM 11 Z 511y S3C6410 ith i 1F J #% 0 kb 25 | 3 13 38 17
O] FE R 7 A 0 R O A I % M R A R B, S
Bh B AL R U R P ECE AR, A AT
P N IO 2 i B A TR, 18 B MOk 2 1 A i
BRI T Wi-Fi B, %0 R T TP-LINK 2 ) )
TL-WN321G+TC 26 9 - 55 L TC 46 R Bk 9 1 AP Diisg, %
R TAET IEEE 802.11¢g #riff T 3% I3 . W4 H2 10
TR S HE N BRI AN I 4 B4t TR S T A
B8 3 5 190 4% Rl e A {H R 7 A IX 03 5 1 WLAN 7
R B T B Bl 9 3 {7 4% 0 i WCDMA | TD-SCDMA |
¢dma2000 1x Ev-Do % JLA 3G 1 {5 A e by 42 A #0L ]
I 3G #EHe A i) SEH GSM 484 A, UIRIE 9 56 76 K [l 4
SRR DL gk B R AR Y 2G/3G MR @ E M 4% . WLAN #:0
U0 ) B SR 24 1 00 42 1 TEEE 802.11g T4k W &
TL-WN321G+, H i K A5 i Ry 54 Mbit/s , 5 K A% i B 2
AR E 50 300 m, G895 A A0 1F A e A5 M4 A T
IF S TEH HE AT

SN ek e
Wiz SDRAM cdma 2000
IEEE 1 = WCDMA/
802.11g koA S3cetopmE (=) GSM
B TD-SCDMA
T Ar Aar %% —
LA L 802.11g

B2 B PR & A A R R
32 Mk#O

T4 2 15 W X BE 47 5 % L BE S AL 0, T 9230
KB BB i T B E ORI R LR 2
FIERAHE D (4095 & 10 USB 4% 1A GPIO #% 1 %) )
PLUSB 0O F B R, Hf 40 Bl i iE USB B 1

76

R Tl 25 2 1, LAAR 120 I OG0 5 AR A Je

(1)USB # 1 %7t

W 1 ) BT R T S3C6410 585 1 hy 0 Ak BE 2%
HA 24 USB Host # 1 1 mini USB 1 34 &1,
14 SD R 80 LK UASLAR R 1, i 7 & A0 9 2%
B TR Z 0 USB 3% 0, JT IR R G0R A AU9245 15 |
X USB Host 45 il #5 #1797 € & 31, ¥ & H 3 B USB Host
HH A1 B % ] mini USB ) USB Slave 4% 1 i # H T i
eI ST AT LARN A WL B AT A R L %
B RIT Y 3G WS TOL W AR S A s B A BT
(G269 A5 e 3 ) 3 3 USB Host # 115 9 36 4 il 8% %
B RSB B, TR R BRR 3 B USB Host
PEC I & TDD/FDD-LTE % 4G [ 4 55 8 |

()8 gt

I 9 4% 5 £ M B B R g T %L
T BRI 0 Ak S () A R Tl 4 O R 4
#OEL A5 USB 4% 1, Fr LA OG5 i 25 75 2 150 B3 R 1o () &3 1
DLFEZ AN B USB 42 110 ) 45455 e | ] Aef 90 56 2 3 28 48 T
Bk 05 AL AT B E (S M, T B Ry R
%8 MEEGT BT 3RS BT OERE .

(3) AR W4 11 383

- K i DM9000 5 A 4F y Lh K #5328 47 Jé i —
AUKMHE D, EELHW T HATIRE .

o [EBILAK I3 R R SR SE (network file system,

NFS)H1 FTP T i, 4 5 77 & i 20R
o TR R B 1 L I — e A LB )y
R TCL B A B BT A 5 I £ i A

33 HmHHkEH

TR LB MR R R A R 3 FoR & R 4
JZR BT, AR R ) B3R MR E S MAC 2 B
EREE WHE3Z BEAREN LERMEED, L2
ToH T T 2y,

()WHES MAC 2

PEE 5 MAC J2 3 B A4 W ¢/ S3C6410 B 14F 5
TR 4 1 3R sh BRIy | 4% 38 15 B 1 BT SR I B 00 o
% M T EEZHM MRS R ARk A Linux #4F
T DR B B R P B G DI SLRG AT — e B A AR
IR AR Linux F 6 B4R A9 5K 303 4> £ 2445 USB
To 26 W TL-WN321G+ 0 38 3 2 75 UL & 2G/3G 2 438 15
RN Sm EEI b A ICR: 2 -PuR 3



BERSE 2014 £5 4 8

I 5 s B
e srmpm ke | VAR
e gy SV @ ____________________
UBIFS TCP/IP ﬁ}i)ufﬁ
B4
HARLinX RS RYZ

WIS (USBIEZ& M RKah, LM {5 R RK5))
& MACJZ
S3C6410%E 4 & R

B3 ROCHPE R R A
« USB 4 M . TL-WN321G+f# il 9 &5 /& Ralink
RT2571WF, A LAME T 80 A Linux 4G HS
ZXHFEUGEHMEE ARM P& L,
- ZEGEEM R FE Windows 85 T 263G £ 5
4 55— VAR 21 PC AL LI, LN 7R R IO 2 3
BRI, WK% R o8 e AT 4, h USB
TR AN A, RS E R
— AL TR R AR R 5 A R 1 X AN
2 BB, RN “ZeroCD” 5 (B FE Linux F 65 I,
REIE A Bh 78 B B A K B B USB BUR
7 WS 0T Windows T A G 3R 8l {5 i 2, 753138
BB RS VE R4 DMETE Linux FEH,
Q) BIERLE
To 2 21 W 5 ) M S 3 12 AT 7k A 3 Linux F 5 2
I it AR Linux 20 Linux $827E REHAT R B 8, 2
MR ARXRE LB —FHE RS, AR Linux &
G5 J ¥ T A 5 1R ) SR 4, 7R A SR Linux
JERE L JF S R R R LUK G T 0 A L A s B A
WL EMERFBA —E R, T 0 UG ER
57 Ubuntu 11.04, %43 T.H & arm-linux-gee, 5k I U-Boot
THIFHBH B KM, 585 %H MLC2 Nand flash, 3
FEEET flash (89 UBIFS, & 17 TCP/IP Hh A%, b 12 J2 9 i
R IF SR H
(3) B 2
o7 FH J2 0 4 4% b 5 B R 45 2 ik T 5 1 S R AR O
MELM R ERT ZHGEG MR ENES B
DA R I8 K A O 8 00 R
p ot RN & R vt A b A L L - DR ES E

Iy B Wi Ad Hoc 45K A2 45K L Ad Hoe 45 8 — 4>
TR X S Y R R S ORG24 A E 1) 2% 5
{RRORAR A S R 3R ) 2 4% ST R BV S 2 | R )
JRR B LS O AR AP, OG5 o i
IEEE 802.11g JC£& MK 52 8L AP haE, 1R M4 (i35
Mo LRI AP Mg % OpenSSL libnl Hostapd 3 />
Aok E, I i udhepd 411 LBk A K9 DHCP 3
e, o T4 e I P 1 3% A 1 B A3 TP A

R[5 MR IR TR S A R e R 8
i 90 i 5% 25§33 (point to point protocol, PPP) i 15
5 1, PPP & 7R RN I 4 b A% 2 B SRR 2 S
LRI, K E 2 L F P IPX AT AppleTalk
5, PPP E iy B B B4R I H A (link control protocol,
LCP) . 1% £ 45 il H3 18 (network control protocol ,NCP) FI it
JURRAr 1L, PPP MRS E RGN S AT 6%
JUHY Linux 2.6 A B9 A 8% h A 5 PPP A GRS, &
G RN R IE A% PPP AR CI R | n] L P B G R N
LT DABE B AR A e 25 0, 1 o A8 B s 36 19 3 A o
JIE=AC S

PR X5 LR DO 4 M = B R A B T i —
TR AR T AP RS Bl 7 45 i 5 AR D RE LA AP
SHE 5 M Ik AP 5 2 W % 3 5 Fk F S g s 5
— i S TR R B RS 3 T 2% 3 Sl T i
PR 0 F 2 R AR Q1R 4 TR AP 3 REE B 43 5
AP ZHALE DHCP 28R E 5 sh Al Ik AP ZhfE A
M AP W TRV F i #3 [7 W 2448 R 43 55
Wihs LW, MG B R AR B B R MM 4% A ) &
BT 1 T BE 5 8 e D 9 20 3 45 4 5 A TO 4 R A T AR
BEMB WA, A 35T Sk r
2, (6] I 0 T 4 B A AT DA 4R R R A o AR o B
B I AR A 1 190 445 364l T LA R o 28 24 A B %
1377 1H1 1 DT RE
34 MBZEERE

ZE TR 19 A D S T ALk B B3 R — o S G R % 3R
55 IR B 2 Fh 2G/3G/AG W25 B WLAN L3, 19 56 75
ok Jei 0 A 1 15 5 i A AR IR 4 AR ] B A
BT R G Y A 2 SR B B T SR € U R
IR0 S50 SR BTF 5 ) — A A ] RS

S O 4% B 55T 0 19 4% i 6 2 A A 2 PR 4%
PR RN R A AT, EHREELTAT B

77



i ..

JE % R RE
72

BRI | RS

P4 9 A BELHCPF i

R CHF 9 IR A2 R 45 i 55 ) A DA GA 30 di £ o i 08 ) 2%
EPERIBE S R AR L | — 043 0 190 45 5 4% Ty ik A A T
HI PSR B 1 B A D SR AR A I RE S B
SR PES BN BT E AR AE R AR A SR 4
T e B e S LT B O A R R 1 I £ AL
% oK T AT LAAR AR AN B B VERE  (H7E 190 2% 3 5 0 4k I 4%
55 2R A AR I I PRI T B o S B AR B S BN
SR AR AT RES A T v R AR R W 0 T RLR 4
R R R T E LA B B OH IR bR B W 2 R 4 )
WAL 22 Ja PR SR 1R R, T 25 ) 2R A A SR AR
R RGP AT LAAR A 24 i 0 2% R B0 AR R AR A

A 00 Y B ALk i B 8 R A R 4% R TG 2Ry B
P 2 Y 90 2% 7 i, AN T o XA e 1 2% 8t R R
G—, HIBF M PR, B DL 4% IR 55 I i
(quality of service ,QoS) FI #% #8225 & FIPL 19 56 45 . A8 3C
PEHUI 2547 58 AT TEERE AR 4 A SR R 2 ik 4
) F A B, I 3 — A 1T 58 B 3 11 340 4 ROk RAE
ALSEPE . — MR, B FR AR X T A R 9 52 e R R
), A 7 35 B B A0 AL 0 3 25 A [ 4R 506 T 255 0 T B A
AL EE A B P 2 R, ORI 52 PR 3 S T N TR A
H AT 1Y B0E IR B0R 5 — M AR, — MR TR KPR

78

KR AR AR RN EZ N BRI 7T, ER
PRREE G E HRRUE , 45 6 B0 B i 4 Fh 3R
B R RO — A A0 200 A i ik, %
FE BTl 5 450 T 4% 0 ol PR 2% 1) J B R T B R
Al 45 AR TR AR A 2 9R T DAAR R R 4 A
H il 3GPP B 24 3G R Ll 45 KA T Bk X,
PRAEH AR BRGS0 0 4 25 SR 5 RO %
ZHK %M sl 50, BRI E 1,
%1 3GPP ME& &M%

A 552 BRI 55 QoS H5k:

KiE% WL B, £33 9
WL B A, f 34 5K
K% HRRMBAE R, HIXHRRR T,
AT R
FUEIE MBI AR TP S (53O G, R
S A

HEIE T ERLE SMS Ay SRR, AV A

SRR R VR AR R 126 i — K %
1 HZ o B ik e HSHOE

(1) B L2 R & H AL

I3 IR0 245 2 TR R A A O DR Je 0 R TR Y
JEYC, — PO AL o B2 N R Rz TR — 2



BERSE 2014 £5 4 8

(2 g T b J2 R R SRS R 2 I3 A SCRE S R
AR 5 Bs

B e 435 % -
Ep A=

it || o |

mawn | | wE | |

PSR 265 30k 23 U A A

(2) 4 32 1 A 4
KIS B RRER, AR X=(y, , -,
), BUIEBA LR, [ gy Fm o My WEZRELL
B, B LB R
A=(;) an (1)

A#ﬁ%@%@%%ﬂfiﬁJﬂlwwm%

F o BT 2 KRS R O 3 L 19 1 A
R ) R IR AR I L 2,
®2 FHWMEKDPIRERESX

x/x; AH A LG i AR5 26 X6} 5k
a; 1 3 5 7 9
H:2.4.6.8 K L3R AH SR W7 4 A Al
(3)IH A AE

XHIWTRE A, M RE R AR S BN, E
S AT TR RN,

W Tai=1,2,m) 2)
Jj=1

HE WA m YO R W=N/W, |, SREX 1 W=(W,,
Wo, e W) A — b 3, 1

qu/(zgwj 3)
M) H BT
(4) bt
AR A f90 5 B A 1 LR
B S R B 565 C, FUBBL P
$CR:

Gz Amcm (4)
m-1
CR:C]/R] (5)

o Ry F B AL — BbE £ 4, L 7E 255 SRk 6] R
Bt o 24 Cre<O.1 IR TA A 0 R B 1Y — B0k AT A 32, 3 0
i BN P AT AR L R — Bf

1 L3 A0 R AT LA 2 0 4% 2R 25 5 IR H AR 4 S U
BUE AR BIAUE L3 3, AR B A B 55 1 A ), 19
ORI I 5 0 the B AT IR0 2% TR R Ol T K b B
W £ Jea PR BE B A 4R 2 R LM EDY

®3 ARUESHIRSHENE
RN

55 265 9L WPSE DA _— ks

Wl 55 0.0440 03337 0.0936 0.1762 03524
AT 55 02921 03609 00642 01237 0.159 1
ZHZENS 02407 01387 01469 0.0721 04016
WAL 03042 0.0474 02846 0.0986 02651
WHEELS 00963 00612 04341 0.0892 03192

TEAR LB I T Z AR 5, 90 2% 3 $E D RE A T3
Wi 8% ph R EL PR S B SR B 2 — b L A% 8 ol 0 R0
{F e oy Jy 20214 SR B e 3 oA A 5 i DS T A 52 o
B IR 0k DT FC A R A B e AR R A Y
72, Al Netfilter —FF | 56 1 i A 86 A 35X Linux Y
B BRI SCHE B DL TG 28 3 26 5 W& 3% i1 2% (policy router) 2E 151
JE B R PEN L, ZJ5 U B i R I, A5 B) iptables iy 4 52
B K BEFE {15 BY iptables 1 fE 52 B JC 28 £ B 19 5% 1) i %
FE | H Sk A £ B

4 ZTHWRHER

41 R

TG £k 20 15 19 56 i S 30 1) 5 A ) i 2 7 7 4 1 5 41
VAN DL B 2 1 e 2% 488 ik A0 5 5 I 25 1 WLAN i 4 A
TR, FE UL LR b OG A R LAXS R 4 kA7 W s A AL, fu
FEHREE | H b AR T AT
50 FIT B 61 190 AR L e 45 990 ) g A 01

WA 4 BN R 3 50T AT, 3 0 % 1o I ¢ Y 4 35
SEARTRE T A A 4R T H Tperf X 8 4 #9385 1
A HEAT AR 35 A 3 BV RE 4 b 2 R A BT AR A5 Y 9 45
WA WA 6 FrR 4 F A 5 5 T w5 A
(NP SE % N5 7 R o I E 0 A R
REW WG 2 H&XET e, B TETE ik

79



i ..

(c) AP BRI 5

(d) H #ydtsduhk Ik 5%

K6 FHotillilyst

FE AT SRR AL I DL R 2 i TG 4 B A BB
g, FCHE AR R AR B 0k A0 4% B BRI (R 4R AR, BRoA
B 1 S I
42 EREMAEXR

S T Sk BB 190 G 7E 05k 9 1 A P MR T
BRI R R LR RWE 7 R, b ]

USBHEf4k

1 TER SRR
o ZEICACHINA,
USBHE 43k
=
- ~-
42

TR SRR

ZILAHIKA,

L, S0 2 40 45 3 USB #8483k 9 4 N A B B4 (B0 A
HUE ALA,) B 2B OC HE W 5 ADSL A6 % A 5 i
B (B ICA LI B, By) A

F i £ L WCDMA Fl cdma2000 ¥ F 3G 1 X i W 4%
e N RS A i m L T o i 0 R OGBS BT
PIARAEAT B0 A0 400 1 445 2 oh 20 i 8 WLAN 5

WCDMA HEIREADSL
r ] IR [ o) e
/ \

SETAHUNB,
o [ B {5 ADSL ‘
v (5] HL £ ) S N
~ \
A HUINB,

P 7 Ik o R A A i S 5 3 o

80



BERSE 2014 £5 4 8

Totk ZBEW G- 4%, 4 3K T WCDMA H1 edma2000
) 3G {5 9 4 B A B B 7 1% % B1 B2 Sl 5 1P
IR0 2% 5 v ] ek Rl B0 1) ADSL AR |, 5 2 47 I 3 3 o
P L A o [ B 1Y 3G % 4 st SR B ) TG % A% i il K, A
PATEE (B, e R USB SR8 k4088 M WA 28 1 46 Je
I T SR S e AN 3G L B, A L 5 B
Bl LR, BT ORI AL LR AR
FEBRR K M A B ALA T, BB B &R TP
Sk I 190 5 6 B pl 38 1 1 O R ) B, By, ARk R AR
1 B0 28 A7 I 1 i 2 I % DRI X i 30 I 1 3 1 4%
T2 21 W 5643 58 1 WCDMA R4 65 5 (42 HE1750) Fl
cdma2000 [ % B 5 (v %38 R AC8710) Ay o 2 F0 A 55 2
Mg H A, Hp  WCDMA # 5e i fz K $ ds o 5 ) 3k
7.2 Mbit/s,cdma2000 #53k 1] 35 3.1 Mbit/s, A T I ¥ 3¢ 16
AR EHIRAE T RPERE, S50 2 5k T A iz ) i
JE I 00 2t 2R 76 1) ML AU ASCH £ i T % | T S D R % iR
SRR, LR LRI AN 40 km/h 15 7 R ) A0 T
B A EWRHEA L RGO A B2 M
BEMEhHRN S, RGREF G TRERTE, 5 &
) o ] ) S B OO0 AT S 0 U R AT R

5 ZRiE

AR SR T 2556 9 R FH PR3 ) A B0 2 S
X, WS B RE 25 6 L S3C6410 M #% 0 A FEZS i 53 USB
PP A0 BB 5 b ST T N R (R R )
R S RE LA B 2 b £ 0 12 A0 90 2% Ty i vl LA
X2 P 2% vy B AL 1 8 I 465 B 11 R L BB L T A
A Linux AR T LSRRG, LT W
YT REE R B R B A B RE L IRRR Y T B AW
IR PRI T XA TR) (9 Ml 55 43 2 0] 2 043 T ik AR AR
AR AT 2B, LA A B e 00 A 190 4 VR RE . B A 190 G RE AL

281 AN [7) 57 1 2 50 0 o R 2 B 0K R PRI S e, R I
TAEAT & PERERROE 2R TR E K,

AR LI I 5 £ 9K 2 0 306 I 5 Y R
O H RTINS T e 540 90 26 FL 7737 50 S 9 2 Rl A 1 )
BT R R S

2% Tk

1 Li Y, Zhao M, Wang W. Intermittently connected vehicle-to-
vehicle networks: detection and analysis. Proceedings of IEEE

Global Telecommunications Conference (GLOBECOM), Houston,

11

12

15

USA, 2011: 1~6
Yang Q, Zheng J, Shen L. Modeling and performance analysis of
periodic broadcast in vehicular Ad He networks. IEEE Global
Telecommunications Conference (GLOBECOM), Houston, USA,
2011: 5790~5794
ZAh, BB, RIFESE. — R EE T B UG 2 I 24 Yy
VANET 20 W53k G015 24, 2011, 32(12) : 136~145
P802.11p DI1.0. IEEE Unapproved Draft Std, IEEE Draft
Standard for Amendment to Standard Information Technology-
Telecommunications  and  Information  Exchange  Between
Systems-Local and Metropolitan Networks-Specific Requirements-
Part 1I: Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications-Amendment 6: Wireless
Access in Vehicular Environments, 2010
Araniti G, Campolo C, Condoluci M, et al. LTE for vehicular
networking: a survey. IEEE Communications Magazine, 2013, 51(5):
148~157
B L T I ) T 2 2 A I OC BT 5 S B R R A A
AR 3, 2013
Shafiee K, Attar A, Leung V C M. Optimal distributed vertical
handoff strategies in vehicular heterogeneous networks. IEEE
Journal on Selected Areas in Communications, 2011, 29(3): 534~544
Ren Z, Fertl P, Liao Q, et al. Street-specific handover
optimization for vehicular terminals in future cellular networks.
Proceedings of Vehicular Technology Conference (VTC Spring),
Dresden, Germany, 2013: 1~5
HWESE, K R, W SR S A 0 2 45 b BT SINR A
I3 L SAW I D) SR O 5T T 5 A5 B AR A, 2011,
33(1): 235~239
Xia W, Shen L. Modeling and analysis of hybrid cellula/WLAN
systems with integrated service-based vertical handoff schemes.
IEICE Transactions on Communications, 2009,E92-B (6): 2032~
2043
TS 23.107 V6.3.0. QoS Concept and Architecture (Release 6).
3GPP, 2005
Li M, Xie D, Hu B, et al. A multi-hop routing mechanism based
on fuzzy estimation for heterogeneous wireless networks. Proceedings
of Vehicular Technology Conference Fall (VTC Fall), Anchorage,
USA, 2009:1~5
BB AR VP OLOL, EOBR B AR SR 1S Bt Y 7 15
Ko FC G i % i Lk AR 24 4L, 2012, 33(10): 166~174
Claes R, Holvoet T, Weyns D. A decentralized approach for
anticipatory vehicle routing using delegate multiagent systems.
IEEE Transactions on Intelligent Transportation Systems, 2011,
12(2): 364~373
VPR 206 10 I £ WU 2 B 1% i R 8 9 5 92 AR oK
WA AL 3, 2013

(FT#% 87 W)

81



BERSE 2014 £5 4 8

9 Wang L, Zheng B Y, Cui J] W, et al. Cooperative spectrum
sensing using free probability theory. Proceedings of IEEE Global
Telecommunications Conference, Honolulu, USA, 2009: 1~5

10 PFHEBH, fRhE. INHITJEZ it & g8 T A7 78 400 0 B9 OFDM A5t
W AR . AT R R 25 4, 2013, 42(3):355~359

11 Penna F, Garello R, Spirito M A. Probability of missed detection in
eigenvalue ratio spectrum sensing Proceedings of IEEE International
Conference on Wireless and Mobile Computing, Networking and
Communications, Marrakech, Morocco, Oct 2009: 117~122

12 s, 450, 8 AR AE . — Rl T dR e/ N R (LAY A5 S
PO BE . T EALN FATE, 2012, 29(7): 2638~2641

13 8T, . JE T BEALAE R S8 1 DET £ 45 4% & 0 ik
M 515 B AR, 2010, 32(1): 129~134

14 FEHE, JOLER. FE T e R B /NVRRE AR 2 2% (09 0% 18 0 R
WFoE. BT 515 B2, 2010, 32(11): 2571~2575

15 ARTLEE, T A%, JHIE AR 3 RE AR (R AR PR 3 A 04 001D BRI 3% Ja%
B R LRSS EFHA, 2012, 34(3):588~591

16 Tulina A M, Verdu S. Random Matrix Theory and Wireless
Communication. Hanover: Now Publisher Inc, 2004

17 Johansson K.
Communications in Mathematical Physics, 2000, 209 (2): 437~
476

Shape fluctuations and random matrices.

18 Johnstone 1 M. On the distribution of the largest eigenvalue in
principlecomponents analysis. The Annals of Statistics, 2001, 29(2):
295~327

19 Penna F, Garello R. Cooperative spectrum sensing based on the

limiting eigenvalue ratio distribution in Wishart matrices. IEEE

Communications Letters, 2009, 13(7): 507~509

[ME&E ]
AN E Lo, W BUN TR R H R
T A I, AT TR R AR
¥R AIC, FEUT T IR T L
LA R S AR 3 A T AR AR

BE R, U BN A T R R R
BRI 5T 7 1) R AR TG 2R v B S R B
R0

(K Fa B 4 :2013-11-14)

(L#% 81 )

[fE&E ® ]

RESE-BKR. B AW REm L4,
TR 5 8 S A B SR S SRR
SRR

ERNB R RS A, EENRIT
OPSE RS ER SR A LR IR TR

Wr, AR KR A, B
KR B UL e B R
Gl 15 %

MEF, B RMREHR AW,
F BT 1 9 A% S B R R 8 A 48
P 2% 6L I 4 TG 4 T £ 992 AE 9 4% 55

EBR, P WA UM B TR REAS
B, BB R T O INM T 2Rk
R e s W B 5 0 4

(kA% B 0 :2014-02—-11)

87



