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A Buffer Management Algorithm based on the GOP Pattern and the Im-
portance of each Frame to Provide QoS for Streaming Services in
WLAN
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(Jae-Hyun Kim, Hyun-Jin Lee, Kyu-Hwan Lee, and Byeong-Hee Roh)

Abstract : IEEE 802.11e standardized the EDCA mechanism to support the priority based QoS. And the virtual collision handler
schedules the transmission time of each MAC frame using the internal back-off window according to the access category(AC). This
can provides the differentiated QoS to real-time services at the medium traffic load condition. However, the transmission delay of
MAC frame for real-time services may be increased as the traffic load of best effort service increases. It becomes more critical when
the real-time service uses a compressed mode video codec such as moving picture experts group(MPEG) 4 codec. That is because
each frame has the different importance. That is, the I-frame has more information as compared with the P- and the B-frame. In this
paper, we proposed a buffer management algorithm based on the frame importance and the delay bound. The proposed algorithm is
consisted of the traffic regulator based on the dual token bucket algorithm and the active queue management algorithm. The traffic
regulator reduces the transmission rate of lower AC until that the virtual collision handler can transmit an I-frame. And the active
queue management discards frame based on the importance of each frame and the delay bound of head of line(HoL) frame when the
channel resource is insufficient.

Keywords: final camera-ready format, MS Word version, accepted paper, use style, heading

L ME aHH oz AT HshE F23 | (encodenel . HARE

WLAN(Wireless Local Area Network) 7]<&o] 211 9bel] we} o2 Ad ARE A% de 5 & AS A Al o
A JEYE F8 dEE AAT gEEo] B Gy 2} Ht e 220 RS TP wiE £ 9lE Ad
F(Home network)ol X FH o8 AZ=E ddolA a3t A3y ax 379 o] EYEojol & 3 ASH S84

2 AFE7) A% A7 S AYH@ Qo). 2, T Sl mEsior drku B3 ik 31914 Z Orlov
F4& B3t FEnYe] AH|2~E axFe)a ehgHoes 9} M C Necker = 352} 374 active buffer management
AF3t7] A3 E o5, shadowing, multi-path fading 37 72+ 2 o]43ld nge 2EFW AH|A9 QoS & WAL ¢
ade) o 7hE k= BA Yo agHow g ¢ o= Wke ARttt Agtehes WK HlTe AEYY]
AE A& 71T A 71E0] /g ojok 3 FA Ajde) =z TRl Wt woA AR & §EE A
A B AlS et TUd T LS FRIE Alx wots Aloksll o] AubAQl drop-tail queue ¢+ FER(Frame

oA B 4= s FE A3l vIAsHAl 2 A
&4 vY e el Batol 2a) opr)EE FEZQ 1)
7 &40l AL 4 AL 7|9 sfo] o]Fojx{of gk
FHZol| W =EE0] o5 7IEES M) Yl
haFst weke AQkatar A4l 21904 B. Girod S} N,

Error Rate) “3%5-& H| W&ttt 12U, S-8A159 v~ F
A mefe] 23 A glon LEH9n p-zade
Edol| o Aulz FH] AAE 1A F3hTh [4)elA
N. Cranley $ M. Davis & WLAN A]2#¥loj| 4] BE(Best Effort)
Edgo] Hltje 2EY Mulse] FEUd Aol F= B
Farber = 74 AdoA 2T 5 Sle AF dgig 55 T test bed & T3 Al FAH3Y 53] TLF Fad
3] A% 71E 7leEd) Bete Z1Esiich 53] shd & 74 =2E 5o 79 Aot Tut AF XA oS
T A &l 48317) fAste] /iEE AMC(Adaptive Error e odgs opldtin  ZEXJYE IEEE 80211

Control)?} ARQ(Automatic Repeat request)E Z23}sle] WS
8 EAEITE 53 FAgoA HEH Yo MH|AE

* 9] A K Corresponding Author)

EEAT 1 2008.07.25, A=A :2008.08.01.

ARG, 0B, o548k : opFrystm AxbEel

ikim{@ajou.ac.kr, 133hyun@ajou.ac.kr, lovejiyoon7(@ajou.ac.kr)

w3 ol AN, 9 HFE 2o

(bhroh@ajou.ac.kr)

B s ANAARE ARSI IEpBIe a7 dne
RS (A 5:10028453-2007-02)

WG(Working Group)oll A= Au]= Eg 2E3lE QoS
£ #3371 $3+9] EDCA(Extended Distributed Channel
Access)E EF 0 A& tH5]. EDCA & AC B2
IFS(Inter-Frame Space)$} CW(Contention Window)9} 3 4
# Hogt 2 TxOP & zPEststd Ad M2 V1 E
AFete] A 7199 QoS E AFdE Wyolct
a3y 39 AC o Faprt FUhgl w49 AC
9 A% Ado] Frlste EAZ EAT 4 Ut} o]
213 FA= MPEG4 ¢ 2ol ¥te ZHdS ¢&3

- 372 -



$4 9% 2Y5= 98 Agdda + Ao 2
EAME ol BAB Qs A% Wy B 7|
&

e

v [T 350 ]

-

o | |2s0r] 07 Siots ]

BestBiet || 3Sioe | 015 Stots i
=
Beckgrest T Siots 0~15 Slots
Mk Pl Fomicnn Buchull Vikh

2% LEDCA A Mulxgg Aol RHsly) 98
S7HE AR

IL 2H7|&
1. WAN &} M3 J(4HEEDCA YIRS
EDCATE A1 710 QoSE AjFshn s Eginls
ol HE& HAl Hstd AL AR F$ A9y

AC(Access Category)oll BAH R A4 Ade s "‘7
At Cwst IFSE 7Pgch 13 18 ACe] whet F4 X
%_ gy] ffsted dagh Az vehia ok 2 AC
T AIFSN(Arbitration Inter Frame Space Number), CWmin,
CWmax, PF, “12]3L TxOP limit ol 2|3] Ex|o}x|5} ACH
E back-off AITRE AR AMEE CWE TR o)
AFEE

W), = minﬂ(cwf") +1)-PF" ]4 cw }

max

=
:x-.«,..\.i

®
Lot j1 = T3 ‘mndl() C J“H

oldl, cw!) & WAl ACT} j+19A AE AEeA A
g3k cWE Uehin PRV = i wix ACY) PFE YR
W 2 25 AHSS1Y binary exponentE UERATL CWY &
iR ACO] HU CWolth rand(x,y) € x FE y Abold]
A niform 3}A AdEE Qlele] ghg vERAY [x] & x Bk
2 Yol AE Yekdth

2. FA1¥: Biiﬂl”rﬂl?l%

é, tﬂ—ﬂ e e T QSTAﬂ Zzke] A
LIE=E ET M ¥z X% -?4_ J%V‘A At 71
2 o] 3 v, Alage] Bk X]t g ] ¢
slod ALREITL TRk oA 43 olato g u|Hd] miFle] A
e vy A9 7)1eS 2474 policy] we} H7E 137
(discard) 3. T2 AREEE policys BlTlo] A G4 N)
HEel ATk Agska W] N e} dzle] AgEd
AMEA B3sE 2E fR S 17]5 DNADrop New Ar-
fvalsfA 02 FATAN T2 AEEH I EHOZ drop-
tail queve ¥4l 9ith DRP(Drop Random Packets)= DNA %}
FAtst AEA eaEte f3lE drshe gl el A

H2Seg sslizl =24, 2008. 8. 29-30

g HH ol AP g3t H2g it AF
A A A5 W) vpR o] AgEnt HEAQA ¢

Z¢ ¥ RED(Random Early Drop)[9]°] %1.8H dlole} Ex|
ol Mol F2 AMEErE REDE E3jo] w4ty Hol

vl AA 2o HZE srlste B e a1
Azte] AREET 7 2p] BEL tHEF 2ol AdtdEd
0 Nstin
avr—N_,
= —t N < NZN, 2
pN max Nma,( Nmm min — = Tmax ()
1 N,.<N

bfﬂ pm% aejFel o3 HajAE Ao sr] g0
w avr o 249 P By 2712 et gol Ak
—a)+N-o 3

oluf, o ¥ 7FEARE 0<a <12 AJ2FloA AAdr)

avr::avr-(

I X okste HEHAE| 7|8

AE#Y AMuAE QA% QSTARYE A¥E ADDTS
requestll 715¥ TSPEC o}ejv|Elel whe} WLAN QAPY) &
AsE HCE $AANE 33t 59UAolE Admission
Control 25-8] 2hgith, o]u, effective bandwidth= dual token
bucketoll oja] AlMbE i En} shge] e AFHeR
sty 98] Bag e AE3Ge] go2 Al o
=7 2tk

EB, = g, x5, @

olw, g i= dual token bucketol] &}3) At Y Z o= v}

3} o] AlLtdrtk

P
e 5
ST d(B-p)e; ©
T3 5 = ) ARG ATH o HFE] A3l 2a
3 B AEEFE e ol Ak
S; —ZL" l~—pe (L-H)p;
- ©
1-p,
oluf, / & FE & sl &Ho| A A4 Hu Ad
el p, £ YUY FE EE A S 52 Y
R gt o] AltE
p.=p+p, O

ojd, p 2 HA &2 FEE YepliY v gol ARt

€
-2 Q[\f > 1} ®

olul, 5= MQAM AEF Ad vESE Yehy 4 &
AEg 245 SNRgtelth 8 p & % 88 LJrE}LH
o o o] Alkkdch

po=1- H (1-9,) ©)

- 373 -



Proceedings of the ITFE Summer Conference, August 29-30, 2008

olu, g, & i A ACY N HAF FES ¢ =1/CW,E

Axtgich AAbE EE L delay tolerance oWl A5-F )
78 AFshztl TXOPR Alrked.

TXOB:max{nix[%+0, —l—O,,M-FOl +0,

i

olu, 0, & 3hte) MSDUE #AF3li ACKE FAlshH=dl
4o FSATHY ACKAS AlZhe vehiH o, & AR
2oz Ade] A3 Asted Fagh Alteltt. L & no-
minal MSDUS] 7|2 WLANA AR stghv|golu)
n, delay tolerance ©JUloll AFH ook 3= MSDUS| F&
el ohgd} o) Alkech
d;x EB,

L

Admission Controloll A& 2)(12)2] 59040 H548 7=
T A9 <o) o]Fozick

TXOR S T;'exiduul BW (12)

OJtl, T, sy © ©138 superframefiollxl 7H&& AIF

ALE Ve ¢o g R o] ALk

n =

i

(11

d

4
Tresidua/BW (i + 1) = (1 - ﬂ)Tresidua/BW (1) + ﬁ[TBP - ZTXOP,'] (13)

i=1

o, T,, & beacon intervals YEME Ftol™ 3+ 7
A2 0<p<1olth o Fx YES &S F YFUhe
Policer= dual token bucket T2}V EJS Active queue manage-
mentol] <3}, Active queue managementi= i AR ACO| &
FHE TXOPEU AT 5 e #A ooz W7t
718 7% B9 HoL5H W9 571 W32 Bfames
Zrolx] 7P ¢k} B-frameS AlATE Tk B-frameo] 1
7% P-fame s U £AZ TS ol AR o] 7
A& Active queue managementol », 712} SjZlo] Eojzt
74 o]Foit}. whek Lframeo] AAE A5 39 ACFE
AC BE®| A%ES AT ¥ 13 & 28 & =FA
A o¥&h= Policer$} Active Queue Management] ¥31@]&o|ch

3 1. Policer algorithm

Token generation=p,, /2;
If DELTS frame is received
Token generation=p,, ;

H 2. Active Queue Management algorithm

Active Queue Management algorithm

While (queue size=< n,)
Search B-frame
If (B-frame is exist)
Discard B-frame;
Elseif P-frame is exist
Discard P-frame;
Else
Discard I-frame;
Send Reduce BW .premitive;
End
End
If channel grant is received

While (1, =0 || queue is empty)
Send packet from queue_i

End
End
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Policer algorithm

Bucketdepth= P;
Token generation= p, ;
While (DELTS frame is received)
If Token <Bucket depth
Token=Token+ p,/d,;
Else
Token = Token;
End
While (Token > 0)
Send queued packet;
End
Timer= d, ;
End
If Receive Reduce BW.premitive

Parameter Value
UDP/IP Header 28 bytes
PIFS 25 usec
SIFS 16 usec
PLCP preamble (usec) 16 (OFDM), 144 (FHSS)
PLCP header (usec) 4 (OFDM), 48 (FHSS)
Data Rate 54Mbps
CWmin 7
CWmax 1023
Maximum retransmission 3
AIFSN 2(AC_VLAC _VO),
3(AC_BE),7(AC BK)
Per class queue buffer depth 1Mbytes
Weighting factor for average 0.01
queue size
Maximum TX power 100mW
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