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RTT Estimation Method for NACK-based Reliable Multicast

YUKI MORITANIt and YUKIO ATSUMIt

Reliable multicast is useful for distributing files to lots of receivers. In NACK-based reliable
multicast communications that use NACK for guarantee of reliability, the multicast receivers
need to retransmit NACK to repair the loss of NACK or retransmission data. Therefore,
multicast receivers start NACK retransmission timer when they have transmitted NACK. It
is necessary to set the retransmission timer based on the RTT between a receiver and a sender
for shortening the recovery delay interval and avoiding useless retransmissions. And the RTT
is also used as a coutrol parameter in lots of reliable multicast congestion control methods.
Therefore, the RT'T is an important parameter in reliable multicast communications and it is
necessary to estimate as an accurate RTT as possible. In this paper, we propose a hierarchal
RTT estimation method that uses NACK, NACK confirmation and retransmission data. By
using our proposed method, a receiver who needs an accurate RTT can estimate it more fre-
quently at the moment when it is needed without applying unnecessary load on the network.
We implemented our proposed method as an RTT estimation function of NACK-based reli-
able multicast in the simulation environment, and evaluated the performance and the impact
to the reliable multicast communications.
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if (NACK.upRTT > supRTT(Down))
supRTT(Down) = NACK.upRTT;
Judge whether retransmit data or not;
1/ In case of duplicated NACK in short period, no need to send
On sending RD: // RD is Retransmission Data
RD.srcRTT = 0;
RD.supRTT = supRTT(Down);
RD.ID = NACK.ID;
RD.ti p = NACK.U
send RD;

AR's protocol // AR is Active Router
If received NACK:
if (NACK.upRTT > supRTT(Down))
supRTT(Down) = NACK.upRTT;
Judge whether send NACK confirmation or not;
// In case of duplicated NACK, no need to send by NACK Fusion

On sending NC: // NC is NACK Confirmation
NC.supRTT = supRTT(Down);

NC.ID = NACK.ID;
NC.u =NACK.t
send NC;
start NACK suppression timer;

On sending NACK: // NACK suppression timer expired
NACK.ID = myID; //myID is this Node's ID
NACK.timestamp = gettimeofday();
NACK.upRTT = upRTT;
send NACK;

If received RD:
if (RD.ID == myID)

upRTT = gettimeofday() — RD.timestamp;
supRTT(Up) = RD.supRTT;
stcRTT =RD.srcRTT + upRTT;
RD.supRTT = supRTT(Down);
RD.srcRTT = srcRTT;
send RD;

Receiver's protocol
On sending NACK: // When detect packet loss
NACK.ID = myID;
NACK .timestamp = gettimeofday();
NACK.upRTT = upRTT;
send NACK;
start NACK retransmission timer;
If received NC:
if (RD.ID == myID)
upRTT = gettimeofday() — RD.timestamp;
supRTT(Up) = RD.supRTT;
If received RD:
if (RD.ID == myID)
upRTT = gettimeofday() — RD.timestamp;
supRTT(Up) = RD.supRTT;
srcRTT = RD.srcRTT + upRTT;

03 0O0ORTTOODOODOOOOOOO
Fig.3 Pseudocode in proposed RTT estimation method.



594 goooooooo

03 0O0O0ooooooooooon
Table 3 Features comparison of proposed and

conventional methods.
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Table 4 Simulation parameters.
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Fig.4 Simulation topology 1.
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Fig.5 Time-srcRTT change by using the conventional

method (estimation period: 0.5sec.).

0.33

031 | — Actual RTT
0.29 — Estimated RTT
© Loss Detection

0.27 |

2

g 025

E 023

&

0.21
0.19
0.17
0.15

10 15 20 30 35 40

25
Time (sec)
06 0000000 srcRTTOOOOOOOOOO1O0O
Fig.6 Time-srcRTT change by using the conventional

method (estimation period: 1sec.).
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Fig.7 Time-srcRTT change by using the conventional
method (estimation period: 5sec.).
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Table 6 Simulation results 2.
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