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Network Monitoring Mechanism
For High Quality Real-Time Streaming Service
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ABSTRACT

Recently, there has been explosive growth in Internet service contents, and we have witnessed the
emergence of many real-time applications on the Internet. These types of applications require special support
from the underlying network such as reliability, timeless, and guaranteed delivery, as well as different levels
of service quality. Estimation network status and transcoding data rate are researching for QoS of multimedia
service by using the RTP/RTCP. We propose two schemes that the way to calculate the one-way delay by
expanding the structure of RTP/RTCP in Internet that provides us “best effort” service and to estimate the
network condition by using this in this paper. And we propose the dynamic RTCP mechanism based on
one-way delay to deal with rapidly changed network situation immediately. In simulation, proposed monitoring
schemes using the one-way delay has similar in performance to monitoring schemes using the GPS, proposed
dynamic RTCP scheme obtain the desired result of decreased packet loss rate by sending RTCP RR packet
lower than other schemes.
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2.1 RTP: Real-Time Trénsport Protocol

RTP= 20]2, ¥t B Al EHo|A do[e|g)
22 AAZY dolelE HelaE we fuiE
UENAE o] &3l Afshs $-8 Afv]xd dgb
& gk glgdd WEYa AL 7)5S ATe)
RTP= A elofg 4-308hx] ¢hom, upeba] 24
Ad, ¢2 A e Ap)a FAE 1A ¢
=t} RTP dlole] AF 7]5E o] Z2EZ 9
3] &A=, RTCPE} Bele o] Alo] Z2rF
< dole]e] A 43S e, HAadY Al
71t A A 7le& AlFdith RTCPE 224
oA AAsA GolErt RTPS RTCPE 3+¢)9
A 2 vENZ AFd FH3A AAEAL
RTPE /e 59 AZoz 17| vrle &
A S8l a7E= ARE AlFsle] TEEZ

16 31
V|P|X|CC|M| PT | sequence number

timestamp
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!_ contributing source(CSRC) identifiers _!
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2.2 RTCP:Real-Time Control Protocol
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AvgRTT = {1-0.75) * AvygRTT + 0.75 » CurRTT;
I( CurRTT > MaxRTT ){
MaxRTT = CwRTT:
LoadRTT = UpperRatio * MaxRTT;
UnloadRTT = LowerRatio * MaxRTT:

if( LossRate > 0)
| Ne{tworkState(CONGEST/OM:
else
1f(AvgRTT <= UnloadRTT)
NetworkState(UNLOADED);
else if((AvgRTT > UnloadRTT) &&
(AvgRTT <= LoadRTT)
NetworkState(LOADED);
else if(AvgRTT > LoadRTT)
NetworkState (! /IGHTCONGESTED):
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@ if{Feceived RTCP RR Packet)

@ if(NetworkState == LOADED)
StableRate = StableRate * (1-0.25) + CurRate « 0.25;
Yelse if{NetworkState == CONGESTED)

@ CurRate = max(CurRate » 0.875, MINRATE);
® StableRate = StableRate » 0.75;

Yelse if (NetworkState = LIGHTCONGESTED)
& CurRate = max(CurRate » 0.95. MINRATE);

Jetse if (NetworkState == UNMLOADEO)
if(CurRate < StableRate){
® CurRate += {InterRATime/AvgRTT)*MSS:

Jetse{
@ CurRate += ((InterRRTime / AvgRTT) * MSS * MSS)/CurRate:
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(@ if(Received RTP Packet)

ClientTime = GetTime();

OWD = (ClientTime + SyncTime) - ServerTime:
SOWD = SOWD * (1~ a) + OWD * a;

Loss += CurSeq — LastSeq — 1:

IfOWD > MaxOWD)
MaxOWD = OWD:

ekl

@

}
@ if(=xpired RTCP RR Timer)

Send RTCP RR Packet():
Loss = O;

o v
\ —
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s2-Cc2 TCP/Reno FTP Window size 15
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C4-84 TCP/Reno FTP Window size 15
C5-~85 uop Traffic generator 100kbps
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Loss Rate 151% 252% 28%% 24%% 1.54%
Num of RTCP 493 196 97 138 200
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