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Motivation
Ä Multicast service has started in several provider 

networks. 
Â Large amount of broadband users leads to 

heavy demand for IP multicast streaming 
services, such as IPTV.

Ä Existing multicast tools work, but not well 
enough to monitor streaming services in large-
scale networks.
Â Multicast ping, trace route, and multicast MIB.

Ä Easy trouble shooting tools are required.
Â IPFIX/PSAMP seems helpful.
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IP Multicast Streaming Traffic
Ä The traffic volume of an IPTV channel is 12 Mb/s and 

1.2 Kp/s. 
Â Indicates maximum volume of H.264 codec.

Ä A lot of IP multicast stream traffic includes RTP 
headers.
Â Easily detects packet loss by keeping track of RTP seq. number. 

Ä More than 50 channels pass through the ISP networks. 
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Issues on Multicast Operation

Ä Difficult to see IPv4/6 multicast 
topology
Â When a problem occurs, operators need 

topology information for troubleshooting and 
investigating the impact of the failure.

Ä Measure service quality
Â Need to monitor service quality overview
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Requirements
Ä Requirement #1: Visualizing multicast 

topologies 
Â Monitor multicast topology per {S,G} periodically
Â Show traffic volume on each topology

Ä Requirement #2: Detecting service quality 
deterioration
Â Detect packet loss and disorder within 1 minute, while 

there is continuous packet loss at 1/1000

Ä Requirement #3: Showing failure point on 
multicast topology
Â Need to gather whole traffic data on network
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Difficult Requirements for NetFlow

Ä Current NetFlow implementation meets 
the requirement 1.

Ä Requirement #2: Detecting the service 
quality deterioration is impractical for 
current NetFlow implementation.
Â Flow records in NetFlow cannot include packet loss 

and disorder.
Â Generally, many operators adopt random 

sampling to introduce NetFlow.
Ä I focus on the IPFIX/PSAMP.
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IPFIX Features
Ä Developed as extended NetFlow ver.9
Â Supports various kinds of packets, such as IPv6 or MPLS, by 

changing the template data structure.

Ä Reliable SCTP/TCP transport
Ä Enterprise-specific information elements as 

vendor-specific extensions
Ä Variable length information elements
Â Packet-based data, such as IP headers, can be delivered 

through the IPFIX protocol.
IPFIX Packet

IPFIX
Header

Template
#300

Template
#400

IPFIX
Collector

IPFIX
Exporter



9

PSAMP Features

Ä Defines several sampling and filtering 
techniques to measure the packet-based 
traffic behavior
Â Sampling: Systematic, Random Sampling
Ä Time-based selection interval or packet count-based 

selection interval

Â Filtering: Property match, Hash-based Filtering
Ä Combination of sampling and filtering can be applied.
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Multicast Flow in IPFIX

IF#1

IF#2 IF#3

IPFIX
Collector

IF#1IF#2IF#3IPFIX
Exporter

Ä Too many (+burst) multicast flow records
Â When active timeout happens, an access router that 

has thousands of subscribers will export thousands of 
flow records at the same time.

Č A more sophisticated way is needed.

IPFIX Packet

Ä IPFIX requirement RFC mentions:
Â Multiple flow records per different output IF 

should be maintained to export output IF list
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Proposal of Measurement Method

Ä Explore measurement method based 
on the following requirements
Â Requirement #1: Visualizing multicast path tree 
Â Requirement #2: Detecting service quality 

deterioration
Ä Detecting packet loss and disorder

Â Requirement #3: Showing failure point on multicast 
path tree




