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1
Introduction

Currently, several IP service performance parameters, such as IPTD (IP packet Transfer Delay), IPDV (IP packet Delay Variation), IPLR (IP packet Loss Ratio), have been defined in ITU-T Rec. Y.1540 [1] and are being used to assess the service performance. However, there are still some important parameters necessary to assess network transfer capacity in terms of network bandwidth, such as available bandwidth and used bandwidth etc. By monitoring the network used bandwidth and the available bandwidth parameters the network provider is provided with the knowledge about the real-time network bandwidth usage and is able to determine any network bandwidth bottlenecks.
Network performance monitoring is the basis for enhancing the Quality of Service. With the knowledge of the actual flow distribution and the factors influencing the flow distribution, the network providers are able to perform their future network planning and the detecting of network bottlenecks and faults. Furthermore, the monitoring of the bandwidth parameters could be meaningful and helpful for the network providers to balance its network flow, increase the bandwidth utilization and enhance QoS.
Especially, an IPTV network provides lots of video service, VOD service and future P2P service, which will need and occupy a large amount of network bandwidth. Therefore, the monitoring of the bandwidth parameters is very essential and important in the IPTV network.
2
Discussion
a) Related parameters:

Link Physical Layer Bandwidth. It is the nominal physical bandwidth for a link. For example, an OC-3 link’s physical layer bandwidth is about 155Mbps.
NOTE - In order to be distinguished from the following "IP layer bandwidth", "physical layer bandwidth" is used here. 
Link IP Layer Bandwidth. It is, in the case of no background flow existing in a link, the maximum IP layer throughput which the link can provide to IP package flow.
NOTE 1 –This parameter is applicable to all kinds of physical links with IP service on them, such as Ethernet, ATM, and SDH link etc. 
NOTE 2 – This document is focused on the IP layer, and higher layer (e.g., TCP layer) than IP layer is outside of the scope of the document. For example, BTC (Bulk Transfer Capacity) in RFC3148 [2] operates at the transport layer, and the "Link IP Layer Bandwidth" operates at the IP layer. 
b) Monitoring Parameters:

Link IP Layer Used Bandwidth. It is the IP layer bandwidth which all IP package flows in a link have occupied.
Link IP Layer Available Bandwidth. It is, in the case of background flows existing in a link, the maximum IP layer throughput which the link can provide to IP package flow without influencing background flows in the link.
NOTE 1 – For the same link, the "Link IP Layer Available Bandwidth" plus the "Link IP Layer Used Bandwidth" is equal to the "Link IP Layer Bandwidth". 

NOTE 2 – With the knowledge of the values of the above two parameters the network providers can determine the bandwidth utilization ratio of every link.

End-to-End IP Layer Bandwidth. It is, in the case of no background flow existing in an end-to-end path, the maximum IP layer throughput which the end-to-end path can provide to IP package flow from end to end. It can be also understood as the bottleneck Link IP Layer Bandwidth in the end-to-end path.
End-to-End IP Layer Available Bandwidth. It is, in the case of background flows existing in an end-to-end path, the maximum IP layer throughput which the end-to-end path can provide to IP package flow without influencing background flows in the end-to-end path.
3
Proposal
Based on the above rationale for the importance of bandwidth parameters in IPTV network, it is proposed that the above monitoring parameters and their definitions, such as IP layer used bandwidth, IP layer available bandwidth etc, together with other existing network performance parameters, such as IPTD (IP packet Transfer Delay), IPDV (IP packet Delay Variation), IPLR (IP packet Loss Ratio) etc, are included in output document "Performance monitoring for IPTV".
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