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TCP flow time fairness in wireless network access point
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Abstract: The time unfair phenomenon of up/downlink TCP (transmission control protocal) flow in
wireless network access point was studied and the problem of congestion control in wireless network access
was reported. A fairness scheduling algorithm for TCP flows was proposed in wireless network. The
algorithm adopts the method of fast TCP flow transmission priority, which not only ensures the
throughput fairness of TCP flow, but also solves the problem that slow TCP flow occupies too much
channel time. And thus the time fairness of occupying channel of TCP flow was realized. Network
simulation experiments show that the new fair scheduling algorithm has better performance than the
traditional algorithm and it improves overall efficiency of network.
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AFERGER T AT TCP MR . 2 H AR TL ML . i T2 09 TCP it 219 &5 I Jo 4 A5 B ] .
T TCP i IO AR 18 & AT A A B4

1 SRR

XF T 0 2k W) 4 2 N A 2 W 2 A7 AE I ZE A IR) R, AT T — RGN IEoE 4R T 2R A F R
TEEL DR DRk S a6

AT TCP Wi 2 P e 8 % F 40 2 %0 1KY TCP 3, i1 F (ACKnowledgement, ACK) 43 21 $i i %%
% HEA BT RO 6 i 5 4% Z B8] ACK 341 i A 23 51 R BB i A% 38 4y ACK 4341 &% JF R
S AT TCP & %% . X FHIZEE L/ TCP i . ACK 43241 & K 2 145 TCP i & % 3  1 l 2D
T AT Z A AN A P . B AT U TR] 2 P T B, SCHRCO T8 7 28 57 9 B8 1) A e i . By
TR ACK 4320 - 34 31 3K [ B B 8] 5 9 2 o 1109 K/ B EE R ek ACK 3 4115 — 4 1) 3K [1] i B[]
EBR LY ACK 321 2 3K [ [ B[R] ik 4> B BR B gt Je &k . 28 1/ TCP iy ACK 4341 & 3% [ [
B[R] K o 25 5 49 B0 S8 % IR TS T AT 3L 1B] e ko8 0 P

ERAT TCP i AP AR AT . N 4T TCP iy Data 43 201 EAT M ACK 4320 [6] i 55 4+ &
TT9EA7 N AT TCP ¥t Data 4320 (19 % 2 23 1 WK 3% S 1) 3% 30 BE R B il ACK B 238 A0 ACK 43
YL E R X FAT I K% R R K. W & U6, R AT TCP JiXf Data 43 241 (1 % 2% Al EAT TCP i %t
ACK 732 2R W BUSMEA — 20, 8 T BN AT TCP i Ak S AR AP .

Ferrero #£ t T #BA %1 (least attained service, LAS) J&BEHLHI " AR 45 338 4L 5 - # & TCP i) 5
K53 AR B 43 BB/ I 1 43 2L 4 A 8 A BA ) 1 A T 7 AR 0 AR ) O B v O S A AT i
Y ERAT TCP Ji A nk A [ R . SCHRL15-18 48 H 75 Jo 2k W 25 2 A A 2 I 2% # A 5 (access point,
AP) B R ATEAF NS o A AF 53 I 2 A7 BAF L R T 22 BA S I BE AL L 38 5k P8 8 N AT I DATA Jr 44 1
Ty ACK 4321t BARER  ORUEFF ik 2 i AP 1

SR I3X L6 R A T 0Lk W 2% 114 22475 T R S5 ok 1 AN (7] 388 38 00 o P A T8O [ 79 S 2 S 2 () A, B2 R E 77
2R 2 -1 18 B TCP P 2 o FH B 22 19 1 38 B[R], AT o5 1 DRl i TCP 3 oy {5 38 19 15 [a) ,
PO 265 SRR 0T B o ik DRk A TR) R, LB A A 1k 238 20 1 1 00 ) 2 A 80 38 22 () 4 38— A P 487 i A — > B
RGP EHT, TR 45 A - s (1 B AR AR AT — 8 B R B B s 6 B AT A v R A AL
P TC LA T8 1 AR [E] A 0 X AT IR 2 () A ik R A 0 P AN S B T T — BUW A O . 3 S T A i e
NPV SR o (75 22 R T N 48 7015 T 3R A8 AS [ B ) 28 9 IR RO T [ o T — AN B 18 20 7 P SR L A1 A
SR REH R AN B AR B 24 B AR Bty 5

2 LAS BB &% TFLAS

TP E TR &L, 32— 5L T (least attains service, LAS) % 2 3#f % 7 (time fairness of LAS,
TFLAS) ASEHE 2 Fi H AR « 24 JC A 38 3 32 AH W] B o 58 20 985 R AT 2247 BA B v 1 Data 1 ACK 30 19 3 BARE 26
R ARAEAT i S 2 - o 2515 30 T AR A () I, AR AR S ) 5 T 3 30 R R 4% 1 R B AE L R IE & TCP i A
8 o P A I T i 0 ) TCP U o ok 2215 00 1 [ 20, AT 42 2 o0 2% & A F) PE B
2.1 FAEER

LAS 532 DRIE B R AT A LR A1 B AR 7E 25 R A O0 T 23 i 1
22 (A5 TE I Ti) o DT R AV 1 0 288 1 B AR %8

O il DR A [R]85 1 8 B vk TFLAS, DATGZR A T8 1Y 3 32 A Hls » Bt — A RS 78 & — It iy BHL 28 [H
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TE AT BBV OL B o A 9 0 B 7E T B ORTE A vk 38 1 2 P s AR ORTE 1 4 3 o5 P A5 T80 %) o i) 2 -k L 4
EACEIE 273 &
2.2 MERTFEMHITE
ZWEAL I AT P @ Al BRI R e =, /e e o s SR HM K e R A .,
SEAR T TF B I HE o S s~ 7 o~ £ e 73 901 R 75 ¢ R 38 0 0 20K B8 R 38 3 R o A T IS RS IR A £ e = S/
P aax Tl ow o
Wi BLEER TR0 EGD) =1/t (D LB EMGD) =, /8100 / S/ Lo T L)
2 BT U Je R AR Y B 2E DY 7~ Eff =1, HoAt 3t b T 20 21 i S 3 ) 20 KT 2, FHEE A
F EfMG) > 1, XA B2 P 19 /N S B 1 9 43 20 78 48 (10 PR o BEL 2 PR ORIt 0 2 1 238 gt 1 o BFL 26 PR /N i 40
AR
2.3 TFLAS & &4
Ry S G B 35 73 2H A B R @ Y 2 2 BCE — AN I 3 2 O OGBS Key,  HAEIRE 570 4H B9 % MK
T V14 5 B ) R L 2 PR 7 1 3 AR 43 2H 478 A 30 92 7 BB R iy o B, O B e A L 2 PR - 1) 3fe B/ N 1 0 2 4 A B
AT BB BT L B DT 3 3K 73 2H 50 /0 FBH 26 R 7/ N AR 1 IS Rk ik . St 20 B
DAE AP NATEA I B ¢ B — D04 2R GE I ¢ 58— 4, R HE RS Key, BT, w0, K
B Key, 1.
DRI AKX (DI FHZER T EM ),
3)sr AbRid Key, .
4) Gy HHEABAT AT L WUR A BB 43 20 & 58 & W5 Key, « EXL A/ HETE BA S Bl 1
AR R
On receive Packet P
{ 1=classify(P);
if P is NO.1,Key; =1
else Key,=Key,+1;
Mark_packet(Key;,P); /1 Key;

Count_Eff(i); /%5 Eff
bi=Eff(i);
j=0;
while(j<Zbuffer_size and
bj * Key; >bi * Key,;)
s
if(j=bulfer_size) Drop(P);
eles Insert(P,P)); /434l P #6 A% P, fif
}

3 EXBRSSH

iy FLSL B R B e TFLAS 55 3% 09 AL AE - 52 56 W 28 #h 4 h RL A 18] 1 Fr s A3 2 R 45 45 45 S1.82.83 5
6 b % 5 A 98 15 Mbps, B il g8 15 0 28 I 2% 45 A L AP B BE %4 98O 15 Mbps, I ZE 2 2 ms, % 75
1 £ % 4% 1 B SR F TCP NewReno. Jo 4k W 46 MAC JZ % il IEFE 802.11 b Bl . 52 5 70 1 X 2 8 2% 5
Droptail |\ LAS, TFLAS 83k #4730, S B F 18] 29 60 s. 2350 LR 3 Bk 535 18 A7 30 I 8] 23 - 5 R 1 45
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Fig.2 Upstream and downstream channel occupancy time ratio
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SIMT B TR DR R B o G S R R A8 B TCP 3 Y ik I () sl S AR AR DR S A G I ), AT
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