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Algorithm of 802. 16 wireless packets scheduling
based on traffic stream equilibrium
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Abstract: According to the analysis of the four traffic streams from 802. 162004 standard, and considering 802. 16

network practical application, the packets scheduling algorithm which was based on operation streams balanced idea was put

forward. The algorithm was simulated by using Matlab and compared with other algorithms. The simulation results indicate that

the new algorithm can solve the priority problem and "starvation" instance better.

Key words: 802.16; packets scheduling; traffic stream

0 3%

ol TR — R B AT B, BB T W L
FHRTR, IEAEZ B SR Z M EM, IEEE 21 /) 802. 16
RGENERRHFLERBEAN B — DB MR TR, TR
LS RME . ERABEBLER RS SFEEMB
A LS ARMERT QoS {R 45 1E 4 i o

ASCHIBFIE R E T 802. 16-2004 FR7EH, 802. 16-2004
FREE T ToLk Fo S M ) 32 1 MAC BH A, &
WHZ AR OFDM/OFDMA AR, h TR BB 7%
K BRIR R AT PR T RIS RIIE 76 MAC 2, bRl
R Bl 55 FIE Ry DU 343 B0t A2 B A 5
SRASMH L A IR BEATL AR , A ORI 20l 55 L ) AR 55 i

ST VAR 802. 16 RGMEEH RIS/, A P QoS
PUER R, BRI 802.16 RGN A FEN MR KL BE
FUSHAR, FBELEBILREERS, FL, AXET
SEBRR A $RE T —Fl S R AT 802. 16 REL LR 44 1A
1 Hkikit

7E 802. 162004 FRifErh HEIRS 40 U2 E 3BTRS

(UGS) SER#R AR S5 (rtPs) (AR SEITFE IR S5 (nrtPs) AR Sy
fEHi ik %5 (BE) o 3% U2 R %5 F B F A [ 9 2 F 3 &%, 12

i fs B #A ;2007 - 02 - 27 ; f&[E H#1:2007 - 04 -27,,

802. 16 R4t 4 4H VI RO LAt

L7, Xt 802. 16 R Gu 404 A B B IE BT EERE X
802. 16 HrifE Hr PUFP L 55 T A R S R4 T/, ASCIR (1 -3 ]
RFE, ENTRARRXT 802. 16 H i PU ik 5 F#E 17T B4, 2R
S AT ER TR B, FEUTH N EERME:1)
M4 IR RS0 %5 A T RE S KA FUURIRES ;2) B it
FEFIFPE VIP PRS- ERBAB R, B, AT #
B 802. 16 G EBE R “ LR 1a) A0 2 2 I 28 F P Y
JR S5 [RI R, AR SCER T BTk 55 TR i 802. 16 ToLk 434 1A
B,
1.1 HEH#R

EF 55 mere 802. 16 TR HWERE R EEZ SN
PIR B =B Bk 2 o

F—RAE BN ERLSHAL SR RPUR
VIP P Bk 55 W v SR R 48 IR A S & BRI AL FHLIRAR
BH ST X EMFERATE —E Bl 5K 7 kT
SR, X R R R —B B

5B RA R EBSRR A TR 1 AN 1) 9 Se R BE SR
W&o BB B —FAE RS AR R RE
M2k 554 , XS AR R TN BT ek, BF
B/NERIE ; 55— KRB TIN5 /04, X H I B S
REBEEMZEE R, M5 802. 16 ARUEWEE LS. XF
FE Tl 28l 55 B4 R B 4 2 R BE 5 B B, Rl R I 280l 55

EETE PR AR A B B0 H (KCCX2_SW -102) ,

TEEB A SR (1972 - ), L SR FFEA PR, AL, BB T7 1 AL S s A (1978 - ), 58, WRfR A, L, EZ W57
TR A (1966 - ) %0, I, RIBTSE B, A, EBEBFFE 07 1 - TSN RLE  SE il 1R



1866

AR A

2007 4

HIVEBE R R AR =B B ST e 126l 45 Ak e il 26
e 55 TR BE , FRATR A i 75 =X, #2802 16 AR € LY
DLl 25T O AE A, K S B 5 38 S Bl 55k BA B R Al S Bl
FWBAF . Ho, B % i BAS FE AR UGS Mk 50,
R BB FITE SR otPs Mk 55 AN nrtPs M 453 ; JESL AL 55
TEBAF ] E B B SRS T A netPs Ml 55 A
BE MV %% o
1.2 FAEFRRE

1) SE—RIARERE

S — RV XA R R T 5 Rk
FIRES , Bk 4341 43 5183 3] UGS BAF \rtPs [A%) \nrtPs BA
51 BE BAF . SR )5 #E3X PU~BAF 4 BR b 45 X 1oz 1 A
ABUN B BT HEF , % F EA MR AP, R A
W R BEATHEF X F UGS BAFIH rtPs PRSI, SR FH 2 F ik

SRR HEA), R L = eedine(p) —t
ine(p) — ¢,

BACKI R, o (680, HR B2 9 10 Se S 5 , 0 (EBR K, HA
BRI S BRI o, p R4, e (R 73 41 7E BS 3 B A B
6,2, RSB A BS KIS [E] , deadline(p) FUFRH B I B AR
AREZESR 5 X F nrtPs BAFF1 BE BAF , U #% RSB R SE AR 55 1)
SRR, BB R LSRR

2) T RIERERAE

T RPERE T RA T ¥ E I A P e E R A P
XArabEREg 5. oo e i 28 A P 0 S Ak 2, 7 HL R BE 52 A
J&, B AR E IR A P AT A BT A3 Ty A, R
R FH SE IS 280l 25 FE 52 B 2600 5543 04T R BE Y 07 =X, R A
B 7 ¥ R ST A B S e 2R 55 0, PR R AR LB S5 . R
oMb 55 3 P R B SR P F RE AU A 4 ( Virtual Clock ) B BMAL 2
SE-BAF)] ( Weighted Fair Queuing, WFQ) & ¥:,

WFQ HyEA B Ny« 2443 241 P3RBT, AR 48 H Bk B 19 R
G K $UA B ) F092% 43 26 BT TR A7) B RIT— 1 43 4L PR KB U085 PR B[]
TR F R S TR (]

RS, W BEAE MRS S4B AKX (1) #17
AR BT . 2 — o P B RS 58 S , B BA S o e ]
B/ SRR

t} = max(vf,t}"l) +P}/rf (1)
$op F RO R AR o, (f < F) R
RS 1, Ry SIS AN BN A R RV, Py o5 N4
HIKE v, WRGEHSFE BN,

Xt AR E fil 2l 55, SR A i 8 BE 7 =R e ) 280k 55 9 26
o, ZE A FERUA
2 EEHELERAH
2.1 fhEHM

ET 5w 802. 16 Tk /4 A BB (HIFRE L
1), RARHE 802. 16 ZR Gt MU il 55t B 45 A, DAl 55 T i 3 g
BRI FR P DG S 2 50 R0 40468 b 55 O ) Ak B8 B 1) T % P OR SR L
B BASBEE T LSRR 55 i 1 Se A BT ,
SEtE T 5 YR T BR 0 Tl AL 3 A% A R ) WFQ A AH
ZEEWIT. SCHR[4] R 802. 16 JoLk 43-4H 1A BE Bk (fR] R
F¥E2) , REET 802.16 M55 WA B (L Se A BRIG ) , 38 3 4
S5 T B =ANBAF , SR P Tl A AL B 25 3L 2 SRR Y WFQ
BIEHAT S VA RER

FAT 1328 A 5 AR 95 R B9 AR 95 25 60 I ol 5 B AR 55 4R
SYE PR B IL R OB QAT O BXT U SE 8. b T il AR
FHR PR R—M AP S VIP P EERRGE T b
L RIZ ERILSEE W 2 A, B, K HAE N PR R A L
BEHMEA LR Lo
2.2 IEWEMBERZE

HIF Matlab T8, 3@ i X HE 4T 4 78 0 SC ft % 380 1) 115
Ho, fTELBRREMAE 1 PR,

< FFth >
I &m%zﬁi@ﬁsf;& I
| fc&xﬁﬂﬁ%ﬁﬁ |
HEIRGITRESR
BB S BRI B
] '
‘ [ BB mE |
i ik
UGS ZE Vi HE lj—l
rtpshHRk 55 i A BE I
rp B J~| [ e |l
BEIRZ: i ﬁ—?ﬁﬁg
| BB -
ﬂ} FEmELS ||| [WEQEE |
WFQIFEE %:%FJE
¥
[ BRI ST |
E1 P
HELI R RS ANE 1 Fim,
F*1 ZRARESH
SR SEBE
fETH Matlab 6.5
YyHR A AR Hi Rl i
VA= ERrIvA kil
5% H 256
RIGR 1E-3
S B AR HEL/A i
EZnaning| 1s
B A A 10ms
ST FAHE 0 ~350
Ry e R B H 1000000
UGS b 45 Wi /7 58 X R r 80 B 10000
riPs MV 45 T L SRR S 4Bk B 15000
nrtPs b 55 Ji i 4 SR A 4158 B 10000
BE M 5 3. W 2 7 96 TR 3 4B H 5000
2.3 (FEZERDH
1.1
1.0
" 0.9 -
0.8 >
gé 0.7
‘QE 0.6
= 0.5
*éE 0.4
0.3
0.2 . EHE1
0.1 ~=- Ek2 ;
00 50 100 150 200 150 300 350

HELAZ: BN
B2 oM IRBE AR RE b 55 ik 45 405 TR L

1 2 2 21 A B R X RE | 2Rl 55 AR 55 R Bl X L



% 8 1

B RE A TSR350 802.16 &S MiAE Kk

1867

2.4 fFESHITE

B T2 B IR AR AATE H S0 A B R A, BT LAEE {1 X B S
Rt BB 10 ms, X 1s A9 L BEAT IR BE 0 OIS, 42
THEERIE RIA A 50 B3 RINF AT o

B T — I B P PO ool 55 B 85k EE 3R R — N REAILE)
AR (ERES & EhRlk S5 AR, UGS W5 Mk 55 R &
ZF 1tPs W55, 1tPs MV 55 FL 55 TE RS L T netPs MV 5530,
nrtPs My 55 FA L 55T REZ T BE 553, BT ATE {7 BOA Hi sk
36 o DU 55 W07 AR B EE B B 4 30 2: 1 AT B0

LA H 58 A0 i R P T o LB > 2 5 1 2% Y S
Pl 4 s A BB S R B UIA R o SRR [ 9 5K B o FH 5
7, ERWASEOTR SRR ZESR T ATE (7 B HSE
B BT S BN R AR IR 1/3, 2 HKA
B i He AR 26 P B o BB B 1 1

M 2 B0 BAS SRR , A ST $2 i 7 4L V) 8 R v e 2o
SE 2Rl 55 AR 55 R L BSCRR 4] P r IR R A B
HHR R o ESEPRRL A, B TR 28 A P X L FR R P AR e
B, Holl SRR AT BRI 48 TR , BT AA SO IR B
BOCHK[4 ] B BA R ERRE

Bl 3.4 B 1.2 7EXT E i 26 UGS M55 i il 2K rtPs
M55t 5E il 2 nrtPs Al 55 3 A %E i 28 BE Mk 55 3 4 4l B X
to

Bt UGS ML &5 FA9HE L, IR IR 48 T T B R B 58
B, BT LAZERE 3 o, B3k 1.2 X e2lk 5 B iR 55 A0 A 1o

Xt F 1tPs Al nrtPs Ml 55 FEHE R B 1 X HSR AR R H
7E il 2k 5 AR HI2E X 53T, B4 HIR A WFQ Bkt T
BT 2 HESRA WFQ BLAE . W T4 AR,
Bk 1 RESTE I AR AL rtPs A nrtPs MV 55 AR S5 3R

H T BE Ml 555 — R R ST B AR B8 07 3K, X 2Rl 55
FSREME, 7o 55 BARKELT , SRAL FIRRES, B
¥ 1 R B IR TR A0 RE 2Rl 55 O e SR AL B, REAS A AR
W R RYVBARE , 3275 BE Mk 55 B9 R 55 35 B 3% 2 Xf BE Mk
%5 RER LG A 807 X, B BE AP 55 iR 55 RAE B LL
BRHIELTREET 0,

3 4%
ST XF 802. 162004 H ok PUFH AL 55 5 40 5047, 32485 T —

P55 I B B 0 A VA B Bk AT T E X b 52
R A SCRT R 0k AR A5 B A M i DR o £ R R HY

T RSEREEAC LR R, TR A R R

Ho

S E 30K :

[1] CHU G S, WANG D, MEI S L. A QoS architecture for
the MAC protocol of IEEE 802. 16 BWA system[ C]//
IEEE International Conference on Communications, Cir-
cuits and Systems and West
(ICCCAS02). [S.1.]: IEEE Press, 2002, 1: 435 -
439.

HAWA M. Stochastic evaluation of fair scheduling with

applications to Quality-of-Service in broadband wireless

Sino  Expositions

[2]

access networks [ D]. Kansas: University of Kansas,

2003.
[3] CHEN T. QoS issues in wireless packet network: term
paper for research methodology[ Z] . Italy: University of
Trento, ICT School, 2006.

[4] IEEE 802.16d. Draft IEEE standard for local and metro-

1.0 1.0
0.8 0.8
- BRL -+ H¥R1
o6 | o Bk 0.6 ~e- Hike
R R
=04 = 0.4
0.2 0.2
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
HEY AP RSN AR A A
(a) UGS (b) rtPs
B3 IS UGS Mk g5 FnsE 28 riPs b 45 ik 55 0t
1.1 1.0
L s e e e e 0.8 S
091 o s N e HEL
0.8 |- Fik | oo e Hik
m 0.7 L o4
0.6
0.5 0.2 \
0.4 ) LS —
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Sl AT RSN H(EL AT TR ST
(a) nrtPs (b) BE

B4 REHIZE netPs F5E K128 BE Mk 55l 55 5% 1o

politan area networks-part 16: air interface for fixed

broadband wireless access systems[ S].

(L35 1864 W)

FIEE X R PER RE R AT LUy M 4 TR A B

HfER.

B E 3k

[1] DUNHAM M H. Data mining: introductory and advanced topics
[ M]. Beijing: Tsinghua University Press, 2003.

[2] FREITAS A A. Data mining and knowledge discovery with evolu-

tionary algorithms[ M]. Berlin: Springer-Verlag, 2002.

KRISHMA K, MURTY M N. Genetic k means algorithm[ J]. IEEE

Transactions on Systems, Man and Cybemetics, Part B, 1999, 29

(3):433 -439.

ESTAN C, SAVAGE S, VARGHESE G . Automatically inferring

[3]

[4]
patterns of resource consumption in network traffic[ C]// Proceed-
ings of the ACM SIGCOMM 2003. [S.1.]: ACM Press, 2003: 137
-148.

[5] VAARANDI R. A data clustering algorithm for mining patterns from
event logs[ C]// Proceedings of the 2003 IEEE Workshop on IP Op-
erations and Management. [S.1.]: IEEE Press, 2003:119 - 126.
[6] WALDVOG M . Fast longest prefix matching : algorithms analysis
and applications[ D]. Zurich: ETH, Department of Electrical Engi-
neering, 2002.

DUDA R O, HART P E, STORK D G. Pattern classification] M].
2nd ed. Beijing: China Machine Press, 2004.

KARIM A, AHMAD I, JAMI S 1. Cluster analysis of traffic flows on
a campus network|[ C]// Proceedings of the 24th IASTED Interna-
tional Multi-Conference, Artificial Intelligence and Applications.
Austria: ACTA Press, 2006: 416 —421.

KRISHNAMURTHY B, WANG J. On network aware clustering of
web clients| C]// Proceedings of the ACM SIGCOMM 2000. [S.

1.1: ACM Press, 2000.

[7]

[8]

[9]



