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Abstract

Multiple data flows sharing limited bandwidth cause communication delay in
communication networks. In particular it is important to deal with such a problem in
the wireless LAN environments, since many terminals associate with the same access
point within limited time span. In this thesis, a method to increase the number of flows
within response time threshold in congested wireless LAN is proposed. The method
controls flow priority by calculating the bandwidth utilization ratio required to complete
the download within certain time threshold. The ratio value is obtained through
monitoring the transmitted data and elapsed time of transmission. In regular
environment, where priority method is not applied, the ratio of flows completing the
transmission within the threshold is below 30% of the total number of flows. According

to the QualNet simulation results, the proposed priority method doubles this ratio.
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iof%k&7u%®@M%ﬁ5:kﬁT%5kb,::T,?&txﬁ%ybmﬁwf

O —ERPLESN T RN T =T —T L E2H 6N LOEEMAELTRE, itk ”
B—ZRHT 27 NCREN D7 v —7 —7 L DB; IZfEHaeFHEZ AL, 7u—F 5%, @
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VANEEEND. BEHFNTIE, VARVRZT VR ARAS » bBRZELEE, £V
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AV I BIRMANRZICT — % 7 L— A E(E SHZIFZ] T sent; 7> B ORI R 23
BE o #2756, 77205 T curr —Tsent; > o THDHEX, &7 00—
ARICEADLLT 7 — 1 2EE7o— 32 FEMHHEZ R L. 2z R A1
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W, BT =Dy NISEONS TR TTENEZEHABE S, BREKX D, S
DI, A S 727 v hOSA o — Rk, KE51EHAT — % & Dsumy [ZHHE L,
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W9 25729 DIFS (DCF Inter-Frame Space) & FRHEILDHFREIZZITF ¥ U 72 A &24TW0),
H & 2MEHT 2T OEBR DTN TR0V DHERT L. MoOREEOBE M S
RUTAUE, EEFRETH D LML, RTS #4579 5. @EMHFMIE, RTS 235 L7
B, SIFS (Short Inter-Frame Space) & FEIEAU 2 RER 721 F4% L 722 12 2658 ~m1F C CTS
ZEET 5. HEHIL CTS &35 L7=BS, SIFS K2 L-RiIcT—4 7 L—24%
FET D, T2 7 L= EERFICEET S L, 22T SIFS B2 e Lz
#%ic, BERE DD ACK 7 L —LNEEHE~NKIND. 1 7 L —LORERHEZ
THEEIZIE, ZhHET7 L—LDOEERRI X7 U— AR ORI 2 B 8T 2 LB N
b 5. FEBRIZIZ, DIFS KD, 7 —F O A RS 272D/ Ny 7 47 LI DA
XV REBRICERD T X ARHERRIPARESND. ZhICkY, HROREHR
MERFIZ 7 L— L5 RET D2 L IC L DEEOMEL D STV DH. I 2 CIHEARRE
BT 2XERMZENT 2720, Ny 7 T 710K 5FHEFEMIZ0 Thr b0 EE XS,
UEZEREL, 7—47 L — LB LOKHGIE 7 L — AOXRERMZENT 5.

#3.2 1 7v—OFEEEICEET 5/37 X — X EFHR

EET—2455F TroTaL pATA
EET — 2T 2 RIS E DA TroTaL ack
MTU HA XDFT—H# 37 v b Tmtu

TCP ORERISE /N7 v | Tack

e CAT/T Trrac
RTS 7 L — & Trrs

CTS 7 L— A Ters

ACK 7 L —A Tm_ack
PLCP 7'V 7 7 )V Tpp

PLCP ~v ¥ {55 Tpusc
OFDM >RV TorpMm
DIFS Tpirs
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#8383 T—HVARIIEHTHNNTA—FER

PLCP ~v ¥15 % Lpnsc
OFDM 3 > 7R/ Lorpu
LLC~> 4 Liic
FCS Lecs
TANE Y b LramL
MAC ~» #(7—%) Lv
MAC ~v #RTS 7 L — 1) |y
MAC ~ v #(CTS 7 L — 1) Lyc
MAC ~v #(ACK 7 L' — 1) Lyua
MTU A XD K Lty
RIRENRT O TP T —2E | Lack

#34 TVURNME, NIy MRICET 2R A -2 EH
BET—H DR MK NpaTa
EET — XK DRI T v MK Nack
OFDM ¥ > AR MTU A XD23% > b)) | Noppm MTU

OFDM > RV RTS 7 L — L) NorpMm_rTS
OFDM > AR VE(CTS 7 L —24) NorpMm_cTs
OFDM v RNVE(ACK 7 L—1) NorpM_M_ACK
OFDM > ARGt S > 1) Norpm FrAC

T =2y NOIPT —% 77 AFFEARIZ MTU (Maximum Transmission Unit) T
LM, T2 BT A XX S ICBEOWE T Y MZOWTHBET HLEND
L. FT, IP N7y A X MTU Th b3y hORBICEST LREMAR T 5. 1
Ny B ORBICET AL, IEEES02.11g DA, LA FOERB OMFIZ XL W B+ 5.

+ PLCP (Physical Layer Convergence Protocol) 7'V 7 > 7 /L
« PLCP ~ v X (g 5(> 7 Vi)
-+ 10FDM(Orthogonal Frequency Division Multiplexing) > > R /L E X OFDM > 7R L4k

IEEE802.11g D¥f, Z ZICEF B XN Mb 5. 1oDOT —H# 7 L— LI DO\ TOFDM
YARNEERDDIIZ U TOHEADO Y v NREZIEA LItk A HFXUE U7z 10FDM &
YARLDOE Y NETRET S,
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- PLCP ~v #{E50O%—E X
- MAC 7 L— A
- TAINE Y b

B, HE 7L —2D5E, TANLE Y MIME LY. MAC 7L —ADMHEMRERIZD
WTIE, T—F 7L —L2084, UTOEY Thb.

« MAC ~v %

- LLC (Logical Link Control) <~ %
- IP F—Z

+ FCS (Frame Check Sequence)

L7zi’3> T, MTU %A XDy Mkld 2% OFDM > ARV Noppm mru 1, % 3.3
DTG A =B EZHNTKKRDO LY IZRDOIND.

Lpysr + Lmu + Lircn + Lmtu + Lpcs + LTAIL]

(3.4)
I-‘OFDM

NOFDM?MTU =

ZNERAWT, MTU YA XDy S OEERRE] Tyry 133 8.2 D/XT7 A —2 2 HW TR
KomYEHINS.
Tmru = Tep + Tpusc + Torpm * Norpm_mTU 3.5)

W, Wt NT Y FOEBICET DR Z RO L. Wy b IP T—4 7 T AEE
Lirac & E®FT 5 L, OFDM v oA imcRans.

Lpusr + Lmu + Liren + Lerac + Lecs + Lran

NorpMm FrAC = L (3.6)
OFDM
IHERWT, 5587y hORERIIR0@E Y Hilshb.
Terac = Tpp + Tpusg + Torpm * NorpM FrAC (3.7

WIZ, B 7 L—LI22OWT, 1 7L —L057-0 OEEFMZRD L. §l#71L—2o0
e, 7L—LOBKEHRILIMAC ~v X¥BLORFCS ThbH. L7=A-T, RTS1 7L—
LZXT 5 OFDM > U ARVEIIIR D L HlcFEIN 5.

Lpysr + Lmur + Lecs (3.8)

NUMOFDM_RTS = Lorpm

ZNEHWT, EEFEIEIRKO XI5,
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Trrs = Tpp + Tpusc + Torpm * Norpm rTs (3.9)

Wiz, CTS1 7 L—AZx4 2% OFDM o RAEITIRER D L HIcEESND.

Lpusr + Lmuc + Lrcs
Norpm_cTs = 3 ] (3.10)
OFDM
INnEHANT, FERMIEIRAD XL HI2h 5.
Ters = Tep + Tpusc + Torpm * Norpm_cts (3.11)

ACK 7 L —AIZOWTHREARIZL T, 1 7 L —2AI1Zx%9 5 OFDM v > A AHIIRATHR S
ns.

Lpusr + Lmua + Lrcs

Norpm M ACK = L (3.12)
OFDM
&Y, FEERMERKO XY ICERIND.
Twm ack = Tep + Teusg + Torpm * Norbm_ack (3.13)

WIZ, BET =Xy MU, £31DRTA—=2DHH WEB =% A XL KEF
BT —H &, BLOMSS (Maximum Segment Size) ZH W THKRAD L HIcFEIND.
D_web; — D_sum;

Npata = Lo (3.14)

e, HHETL—LOFEERMPB IO DIFS, SIFS #ZE LT, 1 7u—0O8EEErR
MAERHTD. BET =L D7y M Npara PO b 1 OWNE 7y v b THDHZ Enb,
T— X OEERIFR RO L S icRbIND.

TrotaLpata = (Trrs + Ters + Turu + Tv ack + Toies + Tsips * 3) - (Npata — 1)
+ (Trys + Ters + Trrac + Tv ack + Toies + Tsips * 3)

(3.15)

F 72, TCP OREFRIGSE /R v SN 2 58T 2RI O W T LB ETHIXLERND 5.
RISy R 1 9H7-0 O OFDM > » AL, wXomh Thb.

Lpusr + Lmu + Lircu + Lack + Lrcs + Lrar
NorpM Ack = L ] (3.16)
OFDM
INEHAWT, BERINE N7y b1 OOEERFIIRKDO Loz IN 5.
Tack = Tep + Teusg + Torpm * NorpMm_ack (3.17)

RIS, =MUIZBIT DD 4 > RO A ZXDFOT =21 L THR< L d 1 SDOMERRIS
BTy PREESND L EBEL, MREIGENT v PO Naex 2HHT 2. Zhz
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HAWT, WMEGRINE T v MO EERIIIRNo@mv EH S5,
Trorar ack = (Trrs + Ters + Tack + Tv ack + Toirs + Tsies - 3) - (Nack) (3.18)

kXY, 38.15)R L (B.18) A AT, T theo, IZXXD LI ICHEHENS.

T_theo; = Trorar_pata + Trotar ack (3.19)
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4.1. WEB R—IH 4 XEE, RE&EENEA

70— WEBX—UH A XRFE—DETHY, T XTO 7 a—N[EEHTEE % B
T ABREBEICB T AEREZIT 7., vk, KERZER1 L ERTH.

411 Y2alb—avEl
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—a VEEIEE 41 O THDH. WEB R— 91 X250 T, HTTP archive[21]i23
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