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ABSTRACT

In this paper, we use WiMedia WLP-based networks to meet the demand for IT services of a ship. If a
mobile node moves to a congested base station of a new subnetwork, we will propose a scheme for improving
performance of radio link of existing communicating mobile nodes. An old base station denotes packets stored
during a handover. And, a proposed buffer management determines to discard the buffered packets in accordance
with congestion degree at the congested new base station. Simulation results show that the proposed buffer

management scheme improves link utilization in congested wireless links.

I.M 2 < F3ehd ekt 87E v A1 5 Qlek Al

< o]8sh= Slolut SACNA IT 71eS 487

FT Al 1Tete] AluoR et S st =E3 AEE AFste] mldel Al E & 5 Q)
I odek AR dah s, S8 L gl S I, Ed  o]88de] EE wd w4 5 ok
o E S SAelA *F“-’“FP— A del & olef 3t Au]zell W3 27k A} FohERA] ARt
Al A2E Al RS 3kl Al IT 7] Welld A3 <= sl vlES =l BE 77

# o] AT 20149 % ARSI ] AR Al 2818 wbo} 42305 7] 25FAFI(NRF-2009-0093828) 7} W]l =z}
Sy 1 AR EA7|SXEAE ] ICT §3 333 A| -4 (IITP-2015-H8601-15-1006)2] 7232 34 =]9-S

+ First Author : Institute Research of Information Science and Engineering, Mokpo National University, rikioh75@ gmail.com, %]<1

°  Corresponding Author : Department of Information Electronics Engineering, Mokpo National University, srlee @mokpo.ac.kr, 4 3]
T E D KICS2015-04-108, Received April 2, 2015; Revised June 11, 2015; Accepted June 11, 2015

1208



=328 U] WiMedia WLP 7]4F Mobile IP VIEY Zol|A AS8A1-S 9]3t vlo]3te]

=ik okt vESZ #4L o83 5= glARt
B =ellAE WiMedia WLP7[HE] VI ESZE o]
43k

ST L SAEL AMulzdd HR 875 £
7171 918l aFA derir]e] MujaE Algshs o
olvt]o](WiMedia) 7]l W3t FaAdo] vehi
=gick ¢lolvlr]e] A WiMedia Alliance)-2- 170
7)) oAke] 3|A}Eo] el UWB(Ultra Wide Band) 7|
ulko] &2 A=3} ¥4 USB, FA1 1394, 4 1P, &
e} 2R tiofgl o Aol o] M-S 7S}
Al 3= ¢lo]rit]e] D-MAC(Distributed-MAC)2] X
5 el

UWB 7[uke] gleov]t]e] tinle]~Ea} 741 Y| E
Aze ofZeAlo el wet 3Ee 74 FelA &
Fo) 7ls3lH, o]& WES =L FAlo] dasdh A
= 9lrk o]& $l3ted, flelvit]e] 3> WiMedia
radio platform A}:°.% network #A|Z2] 7S A3}
71§18k =H]l ¥l e 7ARRS Ao’ WLP
(WiMedia logical link control protocol) 7F4-= %<
AT, o] A tlulo] AT Zbe] mokdA Wub
olel WLP 22 EF3} oty ZREF, Wi thE
AR vESZ TR eF 7k ZHYES A
$1gk A dHkeke Aejsisirt

ARgALe] o]5Ad o Qlsle] szl EAle] ARk
gl muked 1o A9 Al ZREE]) TCP+=
A17keE odgks- whA| Xk o]2f gk A= TCP7} A

olF WESZ & e ool AAE TR
Foleh= Aol slth 5, 541 T2l ARSARe] o] 0]
e A vEYZ FHelx = Ao FAE vE
A=z Exke] Az s sl = 7t glod, olF
IESIZ FFelA sizle] £AS vES A S5t
As 2 Sk ARgALe] o] FA R ]lsle] F7le]
EA)o] WAYS= 7polli= B8 88 TCP H41#12]
A7l AL Ho|EE FHolx= ExHA|¢I(Congestion
Control)E 384l Hezx TCPY &
(Throughput)e] A3}=& A7} 2l 53], o]
T e AR B4l Foll Y] A BEUES A
= A = Aol TCP] A%o] AlzeiAl A
alel= AL gt

E =1ol|A= Drop-tail B2]2} RED HHA19] 1z
] wpAle ARt o] U2 455 el RED
W] WA A5 A k] ER(flow)E AL
2ato] AAEA] oFok7] el SRS EAI7E EAY
ghe} opA] e, A= Al WhAlEhs A5l A4S
W8l S8 7l wsl wpalTlo) Exto)] s}

= ol svlES =l A8 7, 2 E = HFE2
£ ) 71 B4 S TCP E2520] A5 A3}
7P olojxlet. Rk Aqfre] EEEe] ke
7125l RED ®{¥|3te] nhrjo] A8 7%, ot
o] ERoll FEAQl A7t Ague] AA 25
A5o] FAlel| 3l2s= Global Synchronization &
Aol HhAgL o] & WAl $l8] d=enE
g Al =g wete] darefEe] H el dirFEsick

E m=rellA] Aljlels e E weigh wule
H}Al(Handover-based RED: HRED)= It ¢H 3j7]
off gk A 22 9)7] 715S viadsle] 7]1Ee] 34l F
o FREG] 8% T, olFde x=vt ol
o] M= = 7lo] gls -Folli= LAl RED
WS ARESh= 71} sl A]2~Hle] overhead 7}
ek 2 WoE) WA A shs FHAelA olF &
o] FARE ARE ABUEYIR o] 53 A, |
=on A sk wEHPE F7le] A48 ke
o vlAl= e ek, AR A vE=9}
A2 2hEl7E AR v He] wew dl=
eHE gl wuRte] WS Ajkelsich

=] A ot ok 27elAl = e o
Foll o) Adala, 3gelAlE WLk 2okl 1
szl Al A% e AF deens
23k Allel= W 2] el sl A=gick 4
o] A5 7k Bl Ak W e e ¢
7S Folslkar 5A el AES Wik

-

o)

Yo b

]

o]

. 2 o3

r

2.1 WLP IP HIESI=

WLP= TP 7]HF 585 A”lsP] 1’3 LLC
(Logical Link Control) A|Z2] 7|58 ZFFsl 9l
o1 Secured Wireless 42 E3le] IP H7lS A
43l7] ¢J3F 4ot 18 18 Client Device(D),
Bridge(B), Z12]1 Remote Bridge(RB)S E33}iL
o= W] o2 vEhdl  Z1°®  Bridge5
Ethernet(E) W22 o17=]o] 9)c}. 19 1914 Bridge
= FAl DeviceE®] d°|E]E  Ethernet®&
Forwardingdh= 7|55 331, Remote Bridge=
A2 o} Bridge 71 A% 7152 g} A9

e Hd7lsS st BRB 5] A=
Bridge 715} Remote Bridge 7153} 7] o8] 7}4|
7155 38 % 9lr}. WiMedia Allianceol|* =
DIP(Digital Image and Printing) & SMP(Streaming
Media Profile) 7+4°] IP7]4bell4 g%, DLNA

1209



The Journal of Korean Institute of Communications and Information Sciences ’15-06 Vol.40 No.06

@ Ethernet |
. I
\
. I
@ n Ethemet @ AN @
[e ][] B

®" ®

3% 1. Device®} Bridges ¥338t WLP IP Au|x~ o F

Fig. 1. WLP IP network topology with devices and

T IP7|HEe] WLPAFS oA An])~sk= ez Aek
=] IP7NE Z2EZ]| tigk Als FrelTe] 3
Oﬂo] Zﬂﬂﬂ.L o]q,

& WLP tiulo]~52 & 7l o]2J2] WSS (WLP
Service Set)oll <}l gleje] = WLP tiulo]~E
= dlolE] ZH S W] Aol A2e] EXE T
A3 ¥ Wssoﬂ S3ata BYAA A4S AT
t} tulo] e AAEA] 2R WSSE AR

7122 WsSell 523 4= glrh. Ayt riule]art
WSSE A4, 553PH tulo]~= WSSl 555 v
£ tiule] e} FAISE| 918 WSSsE 2433} A|7Ick
WSSE 37l tiule] = 2 WSSe| BE ¢
nlo]zo} edZe] 7l53)ct.

2.2 RED (Random Early Detection) {1 Z2|
Al

Drop-tail ¥j¥E- o]-§8to] A4} A& & wje]
AR we euER7t dofut W AzlEe] A
HoJ& TCP A o] 7 |17HA] 28 A7te] 2+
th= 7o}, o]9} 72 Drop-tail M¥¢] £44-> TCP
Amg o] 83hs SAlelA] AAl E2E0] Aol ¥
7| 3}&3= Global Synchronization A4S 4271
ol o|2g EAIE d1A3l] 918 RED W 3] wf
Ao] Ak e,

15 26014 Bz mpel 2Fe] RED ¥#e] w74

+ THumin, THmax, avg_q7} 32 t}2 sz
Pinas, W7t Sdt} a8 o) wha} P 0.02, w,
£ 0.0022 AAslsict. 23 29 RED ¥ 3] ¥
A1e] FAMle] = ot 2ok He 5 Aol@vg_g)t
THuins 97 o™ HZ1E2] d7]d 52 007,
Fz271 wgel] o7t Frk 22d wef avg_g7t
THu & 231317] Atshd maaks A5 A

Packet Drop Probability P

14

average
queue length

|
0 TH_min TH max avg q

J2 2. RED H¥ ] w2

Fig. 2. RED Buffer Management Scheme

o|gA| Fxtshd st 5 Hole] vivl Mg o]83t
HAZ52] BEAQl o] #7]Z RED 37} WA=
A& & 5 slok 2=, Drop-tailelxl= =& < ¢l
=2 FHZlo] FAlell 7] A
3}2hol] J¥kS- W|=]:= Global Synchronization <Al
ol 4= sAl =sick RED ww] 32 whaje] 52}

o 3 W82 A (1), 2% 2, 13 3¢ A=tk

N

if avg_q<TH

queue packet

elseif TH_, <avg q<TH_,_
calculate probability P

with probability P: (1
discard packet

else queue packet

elseif TH_, <avg_q
discard packet

. HMotsk= &S SIS flet K 22| W

AREARY] o] FAoR QlE
7d5-oll= TCP= m%& ogeks
TCP7} &) o5 VIES=Z 335
AR ZREFolzl= Hel rk
2] olFe] = Al VIESZ 3= 7Y
£AS VEST EA] Az R S)4F
o o]F VIENZ 36l Al 45 vE
Az 3] Alsg dMshd ARSAlY] olTAeR
qlste] HjZle] £Alo] WAS= 7ol E2 85



=328 U] WiMedia WLP 7]4F Mobile IP VIEY Zol|A AS8A1-S 9]3t vlo]3te]

Receive
Packet

Calculate
the average queue size
avg q

avg q <THumin?
No

THmn=avg q<THmu?

No
avg_q> THuma?
Y,

es
Discard Packet

Queue
Packet

Calculate
probability P

|

Generate
Random Number
RO-1)

Yes
A 4

@iscard PackeD <Queue PackeD

0% 3. RED &Y ¢4
Fig. 3. Flowchart of RED algorithm

TCP $AlALe] 7l 2 Ho|EE Foli= E3tA|o]
E 7 Homxn TCPO F-80] A3l== Al
7} Aghel 53], o5 o] ARSAPL B4l Sl
tlo] M BEMEYaE A3k 2 73-5-olli= TCP2
5ol Azl Akl EAIZE Agch

WA % o v AsS el RED W] v
A A5E FA AR FEE aEEke] AAEA
k7| Wl Sk A7} gl &, e e
R o e AR = e L P B i EAR S R
o] EAto] EAfshs ol vl =S Fel 289 7+
Zsh= A7 A A TCP 252 A5 A
st=71A] olofxlehz Zlolek mE]l Aqfre] EREo)
73-3k= 7175l RED W= 32]7t AR 7, o
e ERe| #FEA H7I7F A8we] Global
Synchronization &e] HhAIste] A -go] vl
< o 5 Slrk o] E W] flsl d=emE 3
g AR W] dare]ge] e =l
2 el Alglshs =W g wu e
4](Handover-based RED: HRED)-2 1= 91 w7l
of thgh A2 A7) 7|5 vhadsle] 718e] B4l 5
3 22 T8 AT, olFshe whde] ¢
o] M= = F7lo] gls -Folli= LAl RED

s

WS ARSShE 71} Sl sto] A]2~Hle] overhead 7}
Ak ol whHo] EARE AR AHUES AR o]
B3 A, Aew A] HAshs wEE F Sgls
FAA R d7|sle] 712 FAl F9l FEO 78
< AL A”ksle wTe] wale E3ist 2
Sl Al=en® MAsh=s WEE 1 FHFle] i<l
Hol Fe oS rlEshe Al 71Ed
Drop-tail®} RED ¥ #2] ukae]] v]s)] o] v A5
S el

= omE vk wH ] WY AR
49} R} 18] 4ol ebhdl A3} 3ho] 7]Ee] 4
F2l F2ol| Hallri= 7152 RED W7 32| vk
Ag3le] IS Helgch o]= 7159 A=}
7] well F7FAQl W7 Akele] glck Aljksh= dar

T A= Al sk BieE] € izl s
A& 7715 vksiick =ew A sizle]
SAS WAE] $E wEES sl ABlE AL
=, 37 e R o] whde] = omt -
AR FAZE s Elch oA e, dzls
43 5 gl ¥y o] A w2 EAREE A1HM
Ef=e] = whlshs oo HEy 1 5
Z18] 3 e on Sz o] ot W ohe} 7]
Z£o] $4l Fl dHAR dFlE F 5 ok olF
wAs7] Slsl Az ewE wegh wsske] wals
AorsHA =9, Akt dae]Ee AHesh 7122

o

=

1

m o ¢

X T

)

Discard Packet

es

Calculate
probability P

Generate
Random Number
R(0~1

Discard Packet

T2 4. d=oHE vEd vsE] wile] eAs
Fig. 4. Flowchart of buffer management with considering
handover

Queue Packet

1211



The Journal of Korean Institute of Communications and Information Sciences ’15-06 Vol.40 No.06

T Fol whe] 1S AP o]F F]l olw +
W o) WAl wes @ 4 ek
Zﬂ"}ﬁ}* ] wae dare]E2
o, BEE /1) RED Hofke) WA} Edap
Z& J"ﬂﬂ Aelgiet A=onizh whAste] v
o] Wu] Well f)=l= 9= 27 500 viepd
o] Hjle) 8 A7 sAlekr] Slat Aze 7]
31 handover_avg_q& A3l wAF olF o
(MNH st s | shole B ele] Al
of] A-8gkc}. &, AA| avg_qe= 2AE MNTF 3 F
7.:_101 Alkell 2-8-5}3, handover_avg_q+ A%
MN9+ 3134‘3] EJ jﬂ%\ | 25 71]/\]'01] Zgo| =t} v

N

(o3

pn

o
HN»Lé;ﬂm\;

&J,‘i>£

> mf

handover_avg_q
TzA H97|g

tﬂHoﬂ $aon HMFA S
of splwel Aga ww 2]

yu
to
3 4
N
x:
i)
=
=

MN

@ TCP Reno Senders @

Internet

10 Mbps
0.5ms

10 Mbps Old FA New FA

1ms

@ ’ Old BS ) New BS
Wireless Link « 3Mbps/
3Mbps~, (bottleneck) .« 3m:
3ms /
MN

receivers

Congested New BS

Drop-Tail, *
.. RED, HREU

T2 6. WLP 7|4} Mobile IP H|ES]ZellA E43F 4By
E8jz9] Ageold 24

Fig. 6. Simulation model in congested subnetwork of
WLP-based Mobile IP networks

°© 1. AEHelAd mdlox A A7t
handover_avg_q”7} THpma ©|3F2 Ul2] A H =) ] Table 1. Delay time at the simulation model
2 Re) 710 Y3l 7 ool
g~ handover_avg_q %< avg_q ¥ CRadel Parameter Value Parameter Value
Azhe] RED visighe] W32 Edepes o o)
theacon 50 ms dcu_ra 40 ms
2] overheadE WE== 39tk o]9} AR d#H Y o ; 12 ms P L
‘new_FA FA_BS
45 73 49} a7 5ol Jehliick
toid_Fa 1 ms dps_mn 3 ms
THA 60 ms L 88 ms
avg q handovelrr_avg_q ten 60 ms floss 63 ms
X 55
: E : thandover 150 ms
T ! -
T
] - i
A WAl Agalel A 24 sk
, I N
0 : { i s :LE] 60]]/({ o]E L‘o/] 1: otH s 0/11711_ Ui]
THuin 1 THuwa 1 THpa RTT(round-trip-time) & A3 24 == 71| #]ad

J2 5. HRED W39 A%
Fig. 5. Configuration of HRED buffer

13 63} % 12 7|X|=HBS : Base Station)¥} ©]&
H(MN : Mobile Node)7+e| & =7} 521 vk
Ql AFERe 3k AlEdlelAd 3| gl Aot o]
T thdo] Exlst V| EQaE o]%3 u = o AF
315 w23}°] Drop-tail, RED, #|3}3H= HRED -2

1212

A7¥e E 1o vehget . = o o8 A7k
& e, tee= AWH A AZEE eRdch
thandover= 1A SHE—‘?—Hﬁ QA7 e} 53,
FHof A= A7 o] 7R 20 AL, =S
W Al A7 fast rangingell A2l A7 5
x3sle] o 150 ms = ALk

% 62 3 Mbps FAEAE 2= 71219701
Mbps Ethernet¥} A2 =] Ql= 78 Ho3Fr 3)
HE 3= 10 Mbpso].w__ 7123} o] F whES o
Ashe PAYAT] 3 MopsE HEFLoI 3

0

=

.415



MbpsE thE BT 875} v wdtchd g oy
Zolz|uk tigke] dlo]e & Adshe ol
A7F = 4 gick
T 10014 7A=Y o) b 7F Al B3 AbellA
o] U] HAIA] F7, toeacon 50 msecE TASSATH
N2 g2 o]% ko] TCP 17Z-S TCP Renool|A
AelE Bzl Alo] dwe]ES w8kl TCP 914
9] 7] =7](packet_size) 2 | U=F =7 ](mws)
= 27t 512 nlolE 9 64 FjZlor ARt} a2
A ol 2 Q13 F7l AL glrk 7 ek,
Ak FAEaE ks 712112 Drop-tail 2
1 5] 7a]°]L 120 #§%], THmin?t THmat= 2H2F
0 N7, THhana'= 60 N, Pruax®} wool 3k
7+ 0.0 29Jr 0.0022 AAslrj!'?. L i=ellA =
ns-2 Al%zﬂﬂﬁ—% Agsle] Al EH oS S8l

23] 78 728 6] ABHold Bold] E3k A
BiEgEE olEshe shise w4 dEv)
A%l gk Al o8 nelFw glek 71
Sk 3A7h £k New BSOlM EAlek Qe
Old BSel|#] New BSZ o553l E413
N7y 2 73 e wA RIS 2=
ek, a7le] o) who] 747} 2022
718k New BSE 50104 7-9= A=
sk lole) | AZEE 2029 14e 2 24
o] a8}, o] 495 case 1°]2} 35t &, 4749
o] whto] EAIRF New BSE Aol E019= 7
= o) F2b BAshs WY = s5e]
ﬂ”ﬂ ZAg o] A-9-5 case 22} 3lich vhbbA
i 4le] =2 Fxr) 1529 744
BSE E°]2= 79 28 case 3-7°]
2} shar _‘1% 735l sl Al EElol S ekt
a8 82 a8l 7] ASEE A7l = Exe) uf
 TCP A% x5 veplar giek 29 8ol4] &
4= S1=°| RED ®l=|3te] W& ARk 7497} o
2] o] g=on) AelA o v oS vehlia
altt case 1-79] 7Zgol|A] EAle]o] E2E= case 1

a“a

R

¢

OEOFF
aum

o
g

oo R B ool

o =Y
3
o
N\l
kr

0
K o

jur)
=

o

0,

0
Moo r

d

Forwarded packet
arrival starting points

Forwarded packet Forwarded packet
arrival starting points arrival starting points

N Wi

time

100s

12865 714 0s

Inter-handoff arrival time = |20 sec for case 1 Osec forcase 2

1sec forcase3 | 2sec forcased

3sec forcase5 | 4sec forcase 6

5sec_forcase 7

T2 7. AfEHe AW =2 Rx
Fig. 7. Forwarded packet arrival distribution

20000+
—atCase 1
18000 at Case 2|
~ at Case 3|
16000 -] at Case 4
at Case 5|
- at Case 6
14000 at Case 7|
2000 |

:

e

Received packets of a TCP connection
already presented in the new BS
8

i

uniform handoff arrivals
T T T T T T T T T T T T T 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300(sec)

—~
0

) Drop-tail buffer

40000 - it
at Case 1 | amves
35000 at Case 2|
3 at Case 3|
B at Case 4|
30000 -~ at Case 5|
§ % at Case 6| 2md !—brdotf
é T 25000 at Case 7|
S
k-]
20000
1 1st Handoff
15000+ ! armvas
E= :
E I
B 10000 | -
5000 —

(b) RED buffer

a2 8. o] W] f=enjex TCP A% £
Fig. 8. TCP performance at multiple handovers

Wb o} FAlel] EASHE case 29 $oll=

RED w#3e] vprle] A5 A58 Hel= 7/3% o
T Oh:]- ]_E_ A3 vy ke AF
RED ®{#{32] whAe] SAelx] vpehth= H%"]D‘r.
RED H=]32] whA2 wig] o] sjzlo] A= o]ide]
HAE W FEAQl Ao A7E Ao, 2dg
w3 F7hs vig] FHsle] A F2E59] Aol &
Alel| &}2+5}= Global Synchronizaion A4S HFA|
4= 9dt}. Drop-tail WA= W7} 715 2 & 2
259 HR& FAel #HAIs] wlEel Global
Synchronization ¥Ate] 2|5 HEAISET At 2] o 2 o
< Ass vebia ol

a8l 9, 23 10, 23 11-& R 2ksElel At
3= HRED= Ak&ﬂ w4 v, 24 ghd o)
wuke] TCP 48 WSFE Ljehx Qe 7128] 74
I
Ho] olat o) Ao Bak A A AL
WR[E7] flal o]F whdEe] izl o] e ¢
A A2 =, WY © AN B ehoeE

1H m,: o

1213



The Journal of Korean Institute of Communications and Information Sciences ’15-06 Vol.40 No.06

(2]

o

g =

@ 30000 %

=2 /

5 yal

o

g [ S ]

= f _
/ |

= 25000 e

S o  m—m—N

3 e

g __a—a—n

k] /'

£ 20000 —m— RED

E ./ —e— HRED

g —

2

Q T T T

8 150 200 250 300

4

Time (sec)

a2l 9. &4t #H9Elel HREDE AMsl= 14 e
TCP 4% Hii}

Fig. 9. TCP throughput of the fixed MN in the
congested BS

60000
55000
50000
45000
40000

35000

30000

T T T
150 200 250 300
Time (sec)

Received Packet of the total MN in the congested BS

T2 10. £33t #$Eel HREDS AMSshe AA v
TCP <& w3}

Fig. 10. TCP throughput of the total MN in the
congested BS

o

=

W)

L

X
[

oo
2
ru[n

= BEal 5 glojo} ?fh:} /: zﬂoi‘}% iR
712] Aol sl 3 b} A
Js Mofol gk

25 219€] o) A|QksR= HRED ® =%
AHesls Ao, R 20 01]H 71&2]
7 ©hik(fixed MN)®] TCP & W3}
I3 92 HE] Aoksls s owS welsk
Lﬂ 1219l HRED7} 7]1222] Drop-tail ¥ o] %2]

5
[0

A
o N
rﬁa
oo(’

@ L) i)
— oL o
of\ =
o, o o I
lil

o

< L
41

T T
B

N
~

HhAlS- 7i41g RED W =3te] ubalxnc} L5538k A5
SRS e T 9l S o 5 luk B3] AlFbe]
A dE AT dake] E2 t] AxI) o] 7|&Y W
s3] v oA HhAlsh=E vlee] WelE 3l
o & ofe] o] whiEe] J%%Hg % A
ulg] wRjsle] 8 S 7P e e g Helrh

a3 102 74 whi(fixed MN)JJr o]% bt
(movmg MN)&E A% AA sbde] TCP & Bﬂﬁ}

£ vehdich 27 99l w4 she] TCP 4% 3t
o] 131 109] A whEe] TCP 4§ 442 714 ¢
ok =, 2§ 99 71X 2 HRED W3 3] #h2o]
71&2] RED w9 2] wpAuct A5o] stile Ze
o 4= otk

I3 112 I=owE wedt wuske] vl
HRED<$} RED 33| H “% AHesle] sz on
3h= o] wiuke] TCP 442 H|w3t Axjolc) &ab
g B9ER o)% thito] o] w| Akl HRED
HRA oA = Exto] 7lEE AS- = on] EgF ukA
st e I AR =ava B P i e B S It
g FFE R o]gsh= olF W] 7% RED w3t
2] o] o vk AeS vehd = gk aARt
At ALTL A o Aol 2= BviE] 1l A3
£ A71EH] ok His Agelli 71E TCP ZRE
o] W3 glo] A% FAS 7KL 4 9lr) 7]E9
RED |3}z HWOM—E— e AFlES
Hog Az, AFslo] Exkg Ve Al
a4 <k, 01% chi B Al sl HA
S Bolek At whie] Szlel| wet e v
=efdl= Alskshs wwiate] #HA{<l HRED+= ¢

Of

r

)
o

-

[ i

lo 2 o

]

=
>~

ol
=

tlo

35000 —

30000

25000

20000

15000

10000 . . r
150 200 250 300

Time (sec)

Received Packet of the moving MN in the congested BS

T2 11. &3 2l HREDE AMsh:= o]% whe]
TCP 4% w3}

Fig. 11. TCP throughput of the moving MN in the
congested BS



=3 A4k U] WiMedia WLP 7]4}F Mobile IP U EY]F ol A53AHS 918 v 3e]

V.2 B
B =l Al ) IT Au]zeel] B 87
B-3317] $13 WiMedia WLP 7|4k Y E9]32 A}

3ot o)F whdo] A= A B ES =] Exlg
AR o] 5q AT, 7182 B4l 9l olF 2
E9] FAgF0|8-EF S AT Y3l o)A
Z|A=e] = ow Fok A ABES Frlska
AR AR 7T WE Y] SR = o)
Hag = A7le] d7] 75 AAse A=eHE
gk W] WAE Aljkelln. ookt A& o]
A A LellA] AR Aol A= At
gk AEewE aEg Muse] WAl A= &
At A== gl fH3018-E s A
T e FIEeck Zﬂ°}‘6} | ghe] WA o]
7|1A=eA A W = ) E9de] §
kAl RED H|=|#e] Hoh—g AMSE 7
slod B2 3k A|28l9] ovethead = HUTh =, #7 7
719] 715 oA9A Azl wet A sl ol
ong Frpor sl H7|e] 7S Ashr] flsEiA
= W) g e} o] Feslrly Algsch

I

do A n

N

7
™

2 X do
E‘
M=

o

73

w2

[}

References

[1] WiMedia Alliance, from http://www.wimedia.

org, 2011.

[2] WiMedia Alliance, Distributed Medium Access
Control (MAC) for Wireless Networks,
WiMedia Alliance, 2009.

[31 K. Hur, M.-A Jeong, and S. R. Lee,

“Performance analysis of WiMedia D-MAC
communications for
bridge,” J. KICS, vol. 39C, no. 7, pp. 597-
607, Jul. 2014.

[4] B. Kim, K. Hur, Y. Lee, and S. R. Lee,
“Research for applying WUSB over WBAN
technology to indoor localization and personal

a shipboard wireless

communications in a ship,” J. KICS, vol. 38C,
no. 3, pp. 318-326, Mar. 2013.

[51 S. B. Lee, M.-A Jeong, J.-W. Kwon, and S.
R. Lee, “Relay-based WUSB/DRD/WLP

cooperative protocol design in ship area,” J.

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

KICS, vol. 39C, no. 9, pp. 789-800, Sept.
2014.

WiMedia, WiMedia Logical Link Control
Protocol (WLP), WiMedia WLP Specification
Draft 1.0, 2007.

D. S. Eom, M. Sugano, M. Murata, and H.
“Performance improvement by
packet buffering in mobile IP based
networks,” IEICE Trans. Commun., vol. E83-B,
no. 11, pp. 2501-2512, Nov. 2000.

D. S. Eom, H. S. Lee, M. Sugano, M. Murata,
and H. Miyahara, “Improving TCP handoff
performance in mobile IP based networks,” J.

7, pp'

Miyahara,

Comput. Commun., vol. 25, no.
635-646, May 2002.

V. M. Vishnevsky, A. I. Lyakhov, A. A.
Safonov, S. S. Mo, and A. D. Gelman, “Study
of beaconing in multihop wireless PAN with
distributed IEEE Trans. Mob.
Comput., vol. 7, no. 1, pp. 113-126, Jan. 2008.
S. Floyd and V. Jacobson, “Random -early

control,”

detection gateways for congestion avoidance,”
IEEE/ACM Trans. Netw., vol. 1, no. 4, pp.
397-413, Aug. 1993.

K. Hur, K. H. Tchah, and D. S. Eom, “TCP
performance analysis of packet buffering in
mobile IP based networks,” IEICE Trans.
Commun., vol. E87-B, no. 11, pp. 3361-3369,
Nov. 2004.

S. B. Lee, K. Hur, J.-K. Kim, and D.-S. Eom,
“A handoff packet marker for DiffServ in
IP-based
buffering,” IEEE
Electronics, vol. 55, no. 2, pp. 438-445, May
2009.

Information sciences institute, The network
simulator ns-2, from http://www.isi.edu/nsnam/ns

mobile networks with  packet

Trans. Consumer

1215



The Journal of Korean Institute of Communications and Information Sciences ’15-06 Vol.40 No.06

0| & ¥ (Seung Beom Lee)

200411 29 : sk AR}
ZAsrelgstat Ak

20129 29 : wEdEtw A=}
ZAFrEl T whaf

20139 79~EA)  FxoEga
ARAkdATA A7

<A Hok> ECMA-392, MAC, QoS, Cooperative

communication

1216

. 198741 2% : wEogha A
P i sta} gt
12y
b 7] 2 ARbgsst gL
w 19961 84 : gh=slr|ed A
‘““' . 7] 2 Akt Bt
/. 19973 9L~ : Harrhsha
<TFob CIAREAA 2, o) L PAEAA

0] M 2 (Seong Ro Lee)
1990 29 : g=@slr|edd A
Pt A uAAgelst we
A
28l USN/Hd|v]Eag-g3tof, lwc]=A] 28




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




