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Abstract

The current implementation of TCP for the Internet is not efficient when used for Mobile Ad hoc Networks
(MANETS). This is because TCP assumes that all packet losses are caused by congestion, whereas transmission errors
are a main reason for packet losses in wireless networks. To remedy this situation and increase performance, we propose
an end-to-end method of using propagation delays and the differences between propagation delays to distinguish the
causes for packet losses. The proposed method has two characteristics: Firstly, it is energy-efficient because this solution
is only initiated when a packet loss is detected. Secondly, our approach considers only the one way propagation delay and
is more accurate in determining causes for packet losses than existing methods which consider round trip time. Petri net
models of the proposed TCP and of the standard TCP have been built and simulations have been performed on them. Our
simulation results show that the proposed approach increases throughput and reduces propagation delay compared with
standard TCP.
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Table 2. Token of each place.
T4 Color 2714} A
Packets colorless and timed (E) 500%e o] A4 EEL 24 x g 7oA & 7o allFst.
one by one colorless and timed (E) onfocl:;l:riess EZ PN w2 A7) 93 AA
with traffic | product of E and T_TYPE o
- ’ o EA05 0 o) A 2.8.3(C)©
type EXT TYPE os A3 4830 3FI(0Y: {0,C}.
burst colorless and timed (E) e E448 diFl0] 100719 EE20 2 HglE.
normal colorless and timed (E) Re ] hfé o] st EZoE H.
B_timeout colorless and timed (E) onctaocl:((g:riess EZRFYE AOHES AN £ Z24H3= F4Y.
Timeout colorless and timed (E) on:oclz((zl:l)riess AN AlaHES] YA SRS 73 29
E 3 Z HMo g
Table 3. Operation of each transition.
1= )] Code or Guard o935}
Gen. tokens with traffic type A& 28 xZ o) ]- SAE A3, FUI Ao EEZS s
Is congest type [traffic_type = C] %{\_ o] & F3A7E H2ES
Is normal type [traffic_type = O] %ﬁg o] dAg eIy E HAEE
Packets in burst 0P OME 500 A 7Herslslt B2 AT, A A12HS origrol 712,
action (time());
output origt; sl lo 3L MAEL 7 A AlZFL 'orist 23]
SendIt action (time()); _6]']’]'"] EEE g 06]'4—-: g o ]“}a origt 0“ 7] = r:}
E 4 %Y 32 7HMol Ois MY
Table 4. Explanation of some inscriptions.
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traffic type') then 1'(e, O) else 1'(e, C)
('Is congest type’, 'one by one') e@+300,000,000 SR ETAAGT o) AR A S EE S A e
('Is normal type', 'one by one') e@+50,000 U EZ ARF ] AR E AN S EZS AT
('is congest type', ‘burst) 100'e 258 A 3710071 AaHEZ 3.
'Send packets in burst',
(Send pec @500 500 B9l A\ et AR EE AT,
'B_timeout’)
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£ ¥, Burstdl= 100 719 e EES &0k & AREET AGEtE BYE A8 TCPY HEY
e@+300,000,0009) 300,000,000 T EFo] J 232 [10] A48 2F9 $4 TCP% 4
300,000,000 DA T4 Aol A8E 5 YEF TCP §2& 38dA 2 v o] £A31, 1
(disable) 3t= 9L &}, A, d 19 2 AO9E AN 19 29 22 MEY
Burstoll &< 100 719] e EEL v 500 @9 A7} ¥ AR5 AR FEo. HEZ Y BY T A
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update_prop_list()
1 when (receives an acknowledgment)
2  update propagation delay list;

predict_loss_cause()
3 if (packet is lost)
4  bool congest false
// true means a network is in congestion state
5 if ((the weighted sum of propagation delay in
the list > threshold) and ( for (28 AFAAAZ d

o] i3ty d>dia))) then congest U true

a8 3 Hetstes 9ol &4 TCPel ZEFO gt

=
Fig. 3. Congestion control algorithm of the proposed
TCP at sender.
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input(n, Ist) I 6 309 AR Motste W MEST BME 9
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Table 6. Simulation results for the precision analysis of
val worldl = open_append "droptailed” our prediction in the case of 30.
val world2 = open_append "notdroptailed” SO
: AR Q. F(223) T2 (405)
Gf len(lst) >= 80 then LFE1D 223 (0.36) 388 (064)
output {(worldl, makestring n ... =2(17) 0 00 17 (100%)
a8 4. HH Drop tailol HEE 2= )
Fig. 4. The code attached to the transition Drop tail. E 7 (3 #ol Mo ojxs dEgg 2M517] 4
B 5 emsls Holol o1 AEsel olxs ¥ B e 2
it WS T Al 8
S 25| 93 A AT Table 7 Sfa ﬂuiation results for an analysis of the effect
Table 5. Simulation results for an analysis of the effect o
of the number of differences compared. 8
> 1 13 15 1.7 2
ST 10 20 30 40 SAXA
#H 7] 0 0 0 17 46 7] 0 0 0 0 231
53 153 186 272 711 674 s 153 178 178 178 964
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Table 8. Throughput Comparison for the existing
methods and the proposed method.
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Fig. 5. Comparison of Propagation Delay for standard

TCP and the proposed TCP.
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