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(57) Abstract: A TCP-based adaptive network control trans-
mission method. A network coding layer is added between a
transmission layer and a network layer of each of a transmit-
ting end and a receiving end in a conventional TCP/IP archi-
tecture of a network, network coding packet headers with
specific variables are added to coding packets and ACK re-
sponse packets in the network coding layers, the variables
are transmitted and updated between the receiving end and
the transmitting end by utilizing the coding packets and the
ACK response packets, and a redundancy coefficient R is
adjusted in the network coding layer of the transmitting end
by utilizing the variables. By the method for dynamically ad-
justing the redundancy coefficient, the resistance of a pro-
tocol to burst loss can be enhanced, the redundancy coeffi-
cient R is kept at an optimal value as much as possible in a
network environment with a constantly changing loss rate,
and the throughput and link utilization rate of the network
are increased.
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[F] FR) ) 4 PR 5E D B R IRREAT T BL. R4 RN, e — & 8B, 9T Rl M
4o

BATE S RIUE T H L SANC-TCPHI A1t . TEEIAMIFRFMD, 40 0lA A RFIFTP RN FHFE
Fer= A m . Hodr, MO R0/ A IFTPURG AR s B /7 I i1 7 AL FT PG ik
A 205 18, IR LGN G I T IR] 1 UMV R o FoAl 10 B A AR RERR A1 o 0 IMB, AR Farit 22
H10ms, W RAR KR AH200, TCPEWCE HUCE 40, & EH /N E 1000 ELET .
VegasZ i a . B Ay 43 HIH K E A28, 30F12, 4 FIE48 K2 241 4 AHBL I 7 55 4 ) — B
BRI, AT AR BIREAR L RS R R . JF HL, SRR A 23 R A S0 R i B ] R AN
[FIM A . AFr s, TCP-Vegasihil (AP EE R T8 & o F1 B, XA B E A A
[ v LU#ETCP-Vegas s sk 28 P 8 AN AT sl AERRATM P I e, JATT R SRk i
— AR a A1 B {H (HT a He28, B HL30) , M I RAEARIMABAIIALE 2 /T, TCP-Vegas
N PH. B, ERATFHLARNC-TCPH, FATEHAHFIR) o K0 B {l, FELLF =FfE
O RAT O R, BRI 2

&0 1: —% TCP-Vegas ifilil—4 SANC-TCP i 74 »

50l 2: —% SANC-TCP Jiilr] 5 —% SANC-TCP iz 4+,

55 3: Fi4c SANC-TCP it [l i 5 4 — B o
07 F 85 F ol an B V& 5-7 v 7, I UE W A0 B G0 i o {BRD BB I, BRATT FRE BT B 1L
SANC-TCP &2 F bl o

BNk, BATRAAEANRR R KB IE T, TCP-Vegastiil . NC-TCP i,
SANC-TCP S5 il R (1 it e R B e AR R U I B (KR 4 254, AN il st 4
AR, 70 A — 2 FTPI AT RO IAEHE 217 570 AR K231 fi6 Bl R % o
BOE T BANLE AT EBLLAR T AEA W B2 G T , =AU S FTPIRM AL 2 L
VIR, A TNC-TCPHMYL, fEARREREHLT, BAMAMNMEHLIURRERKE N
R WAETRFEN20%IAEE T, WERMEA1/(1-20%)=1.25. MEBRTLIEH, HZFEk

10



WO 2012/174763 PCT/CN2011/077329
FOGORS, =AU IR I FTP YR 0 & kSR H i B i L E . (AP Z AR &,
TCP-Vegasiii () &2 S s F B, R RAE & A i 0 INC-TCPIR A EAT T SANC-TCP
MBI IR B EYE, B 2k R0 K 545%, Hmm B S s Rt M. m
SANC-TCPji i) ¢ I 22380 5 T4 R{E e & S L E INC-TCPI i A7 I .

EE8H, AN TR AR, BATEIENC-TCPUH IRME W E A 1 HX MY M m Ak
1 o WAR R AT/ IR0 0 A AL, BRATIZ I A — R 2 o BIFENC-TCPR K RAE [ 5 451,11,
15 ERBAE10%EN45% LA E LR, LLENC-TCPIiAISANC-TCPft 75t R 150l M IE9
A LLE H, M FE RN 10%0 , NC-TCPIR I RAE AL A 5 A5 v, 3K 1 5 1 2 FISANC-TCP
WARBAHE . HBEE ZRR R, HTNC-TCPH AIZ ML R B B IR s A 22K,
M R AN BEARAD LB K R (I AL ey, SECE R SR R . 11TSANC-TCP &
LR (R B, UE WA 25 2R S R AR A I 0 48 SR BT b A7 I R A e ok, AR
B BN T10%, B FINC-TCPI & RIE KR LR MNITIAAL, M4 5 IR i
SANC-TCPi M43 K IHAMERAE, (R P 4% ¥ = 2808

WS, TEEBRMIG ST, R 5 2 AT M & BT, 58Kk T R —Fh R
HOLIKIE e AT AESER BRI T, AR OREE IS (K008, LA 0 ] 1 199 4 &2 1E HIR
25 i AR v A R — AN T R A P OB R R U0 A O B e AR R B4 i
TRIRFN R, NC-TCPUR IR & H1.11. 7E0.6FbIS, o Al 1 5 25 R ARHE7E10%;
{ES00FPI, T IR TR, ik TR IERTE 230%, H FI600Fb I A HHi 1k & 5
LREN10%, HRVHELWR. WEN0RT LA, 7E500802 1, NC-TCPUif#IARNC-TCP
VL ESEAE S BB AR FR At %0.9Mbs | FiF5). {H9FI500F0 0T, HERK RS $E A1 2130%,
NC-TCPii FITCP-Vegasiii (Kl i f¥ itk 2 # 20d T, JLT- P40, 1TARNC-TCP i H 44 f
FRRIFRe e, R PRI A %0.7Mbs I NiF5). Hbn] DIERT, 78N X SE 5 M 45 5
W ISR B G, BATHKIARNC-TCP SN T AL W R H A S S ) o A7
UE TR I E R TEIRGL AR Bl A v 1 T i e e A R

AT L, AR 2 B P BT Bt 4 251 TC P BRI 19 3 7 199 ¢ s il A i vkl il — 5 4
(2 T P S A (¥ 1 385 R TCP MY, BRERATIFR 2y SANC-TCPHMN, LA K 4% HE Ty by 2 (45
H L R R IE U AR B A TR TUA RARIR A Mg e T s A0 I 25 2K . %t
X 2 ISR I S BAR /N s BEE W 4 gD # e S TCP M BUR IF b &h 7, AL S lNC-TCP
BRI 5K A 3 R0 X 98 R M 25 DK B A I e Ak

11



WO 2012/174763 PCT/CN2011/077329
BRIEE RS

Lo P TTCP WM H & A W S 45 il 5 fan 770, ELAGAE M 45 4% 48 I TCP/IP B LAk
FR G5 PR 3K v AR I o PR A i s R 1 28 o o ) S 0 D 2t e i s, OARRAEAE T AR
2wz P 4 i 5 AU ACK MY B A0 78 N0 &5 Ky 2 AR B i) M 2 i Bk, ) 2 A B AT ACK Y,
LN T ad R AR B A B M AR e 2 A 3 0 SEBT, R R Ik o s AR B A R a8 o D 5%
Pt 2R R TU AR RAL

2. ARIEBORIEIK 1 BTk 5L T TCP WS HE N W s s ity ik, HRRELE T
ik g5 4% A ACK MG AL &R E R B I M2 g i =k, A g a A ACK M2
Y AX B s AR R R A o T S R ST, A BN R U7 kAT

TEHIRS, AF W 45 g ht 2 4 W 45 i G Sk b N AR s R B ELAR A e 1 60 R Ze 1k R
Hom s v AR pktID, Z%AR F A SRR I 199 2% G i JE 4 Y, Horh, Pl A e e L 1 2%
MR i v S T AR TR A G AR, P IR A e ple ID B IR 45 3200 19 9% G 50 )22
5 Frecho_pktID;

FER WL, 7F 045 4 T )3 45 ACTKO N 25 0, 11 109 6 4 B, Sk i N 1) 78 B 9. AR o
echo_pktIDHIAZ &loss, loss = pktID — id, H:Hecho_pktIDJH LA 7 S U ACK AL 4= 14w L
A ME— RIS TS, lossH R AN 4R AL A I pkt 1D 555 R BT B WL A R 26 L 5 id 2 1) ) 224
HHE ACK B2 L I Py AN A B A% [ 3 3«

R 1 Y 4 g S B ACK R B AU, 1 25 ACK Y (0L 1T 19 4% A i 3k, 4R AR o
{5 Blecho_pktIDFloss;

JITIR AT S 328 3 194 45 G oo ) B TU AR R BRI 70 A A i ) D ¢ A i S PP s o 2 A%
#: ROOIFRMATILR R WRR BRI REURAE Mecho_pktIDIF L it J/)MH,
Fiecho_pktIDifi /£ 2% T B E H— K TW + 10*R_oldfHIX A4 F 2 —Bt, MR TR IT4
FRERMHE:

A NACK A9, 3k B PRI H ) Toss (8 v 84 HY 24 Tl A a2 o 194 20 2 2 o vh AR BEfFloss_new
[FI{E, BIdiff loss_new = loss —loss_old; H:Hloss_old#& r IR A& RERIILEIACK
£, loss fIH

diff_loss_new 27~ AH &8 MY 0T BE TR RERE I I BIACK G lossH I ZE(H s A H AR
diff loss_new i 573 H T M TLR RER _new P {H, HIR_new = R_old+2*(diff loss_new/10)+
(diff_loss_old/10);

Hdiff loss_old® s bR ITA R ERI 153 H (Idiff_loss_new [I{E s BB A 125 X 4%
WL ZE S5 B, WIR_old = R_new, loss_old = loss, diff_loss_old = diff _loss_new, W =W

12



WO 2012/174763 PCT/CN2011/077329
+ 10*R_new.

3. —PIETTCPURILI H@E My Mg il R g, WIS AN, ZR5 0
A 32 i AN AT S PR A% i S R I 4 2 e IR L T I e gt 2, UARRAEAE T

KA i PR DO 0 4 0 22 0, 55 PR AR o A s R — AR T AL B M A B TCP A%
JEIA AR A 0 B BRI A, 2 A A e R 0 AT 194 20 2 1 T NN AR 5 R
LM g sk, PR E el RSN &IE R & v A EpkiD, %%
R SR ) 4 G 2% 110 A 3 A 36 i 1 SR PR G 2 50 00, P 42 A AR e i, 3
TR A R T R 2t R A ) B v U TR A LR AR Y TR AR R pktIDAR A 45
P £ 2 i) 2= o R A2 Bfecho_pktID;

Sy AP R T AL B BB AL R IACK R AL, U0 ok B R %o T 2
P45 R AL R I ACK B ] 22 I 2 i Sk, $R VAL Sk 78 = echo_pktID, AR¥EHEELH 1)
A% Frecho_pktIDAELAI W LI 2 A5 B A% B F TUAR REURE, Avecho_pktIDAE T'W + 10*R_oldEi#
echo_pktIDZ5— X K T'W + 10¥R_old, WIFFAf BT TUR RERE: MACKI A (K] 194 4% G it £
SRR R loss i, I FH MACKAL Sk BLERHUHS (¥ loss (B 11515 A i R 26 i ) 44 4 i S rh AR
HFdiff_loss_new[fI{l, Bldiff_loss_new = loss —loss_old; H:Hloss_old#& 7 F— IR ITTAR R
FRITI B ACK AL FlossHI{E,  diff loss_newZ 7 AHAE P K AL T4 R HUR(E I BIACKE,
HilossfE I Z={E s AL B diff_loss_new tH 543 HUBT I TUAR R ER _new#I{H, HIR_new = R_old
+ 2%(diff_loss_new/10) + (diff_loss_old/10); H:FPdiff loss_old#&/r~ L — AU R BRI 15 H
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