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TCP-Cherry: A New Congestion Control Scheme
for Space Communications
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In this paper, we introduce a new TCP congestion control mechanism for
satellite IP networks, TCP-Cherry. TCP-Cherry uses low-priority data seg-
ments, namely, supplement segments that prove the network available resouces
as well as carry new data blocks not yet transmitted as regular data segments.
Our new congestion control algorithms, Fast-Forward Start and First-Aid Re-
covery use the supplement segments. A unique charactaristics of our scheme
is the mechanism for supplement segment keeping the overhead of duplicate
transmissions minimum. Simulation results show that TCP-Cherry yields upto
a maximum improvement of more than 150% in goodput compared with other
existing TCP congestion control schemes.

1. T C &I

W, AV H—Fy haxrsva eV R— R T2ETARRAL T ar e LT, HEY
YIRANHLRTE TS, LaLans, STY 1I2H 5 L 91S, 5Eko TCP fEisHf s
AL, BVMEHHRERR & MmN Y v 7 =7 —REEO#E R Yy T — 72BN T,
REME T2 &) RS 5.

2. BEME

TCP-Peach+? 1%, TCP-Peach? O R TH 5. TCP-Peach+ix, TCP Reno %7-1%
TCP NewReno IZ51F % Slow Start 36 £ O Fast Recovery %, Jump Start ¥ £ U Quick
Recovery [ZZNEHEEH X 5. Jump Start 33 £ ¥ Quick Recovery I, *v kU —27 D
FIR R ARBEEZWET 5720, NILEZ A MEEETH. NIL B A2 ME, RIS
BOERIRNT =2 &R0, BRE7 A hoEBIZEDNDS. B vy 2T —RE
FFOofEFR Yy hT =218\ T, NIL &2 A ML, ZHRMCHL.

3. TCP-Cherry

TCP-Cherry® 1%, BLTD X 2 LU A RO,

e TCP-Peach+Dffi e & (B HFIRER B KIEEE D o« N DILIR)

e Fast-Forward Start

e First-Aid Recovery

o XA NRE LT LMY

TCP-Cherry (%, TCP-Peach+IZ3!F % Jump Start 3 X T Quick Recovery %, Fast-
Forward Start 33 O First-Aid Recovery ICFNENEEHRZ D, 607U XA
IZBWT, $ 7YX bEZ A N EFEINDH LWEELEE 7 A PRV RD. &
TYRA RET A M, RO KD R ER.

o YTURLMET AL RN, HLWT—F (RMMEOT—4) &Ho.

o YTUALYMET AL FOTZHO D227 —ZTBRT LAY ANIL, fEROT =217

T e T3 v AR Y AL

Tsuruoka National College of Technology
12 77 AT L a skt

France Telecom Japan



Fast-Forward

_Start()
Congestion_
- - Avoidance()
First-Aid_ [modifyed]
Recovery()
Fast_
Retransmit()

1 TCP-Cherry Scheme.

Calculate_Skip_Window()
if just before Fast-Forward Start
0 = maxcwnd;
end;
if just before First-Aid Recovery
0 =cwnd*(MaxRTT/RTT);
end;
end;

2 The Skip Size Determination Algorithm.
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Select Data4Supple( )
if just before Fast-Forward Start / First-Aid Recovery
Calculate_Skip_Window( );
SkipData = Get Next_Send(ThreshData, o +1);
seqgno4supple = SkipData;
else
seqgno4supple = Get_Next_Send(segno4supple, 1);
end;
end;

8 The Data Selection Algorithm for Supplement Segments.

Fast-Forward_Start()
cwnd=1; 7 =RTT/maxcwnd;
send(Data_Segment);
for i=1 to (maxcwnd-1)
wait( 7 ); send(Supplement Segment);
end;
end;

B 4 Fast-Forward Start Algorithm.
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% £ x W First-Aid_Recovery( )
cwnd=cwnd/2;
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update HighAck;
update scoreboard;

end;

else if (Supplement ACK)
cwnd=cwnd+1;
update scoreboard;
end;
else if (Recover ACK)
update HighAck;
END=1;
end;
adps=cwnd-pipe;
nps=min(maxburst, adps);
if (nps>0)
send nps missing packets and/or new packets;
pipe=pipe+nps;
end;
end;
end;
end;

5 First-Aid Recovery Algorithm.
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7 Goodput on GEO Satellite Networks.
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8 Fairness on GEO Satellite Networks.
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