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1, Introduction
This contribution proposes to add a new sub-clause 6.1.4 in Working Document: Traffic Management Mechanisms and add new text in this sub-clause.
2, Discussion
IP Quality of Service provides specified service flow with demanded service capability based on a variety of basic substratum networks, e.g., FR, ATM, Ethernet, SDH. Usually,, the following performance indices are used to evaluate IP QoS.
1. Bandwidth/throughput: Average rate for service flow in specified application between two

network nodes;

2. Time delay: Average round trip time to transmit data packets between two network nodes;
3. Jitter: Variance in time delay;

4. Packet loss rate: Percentage of packet lost in network transportation process
5. Availability: Percentage service time for subscriber
In order to guarantee quality of service for some specified applications, IETF has issued a series of RFC’s about QoS definition and service. Two different QoS control models in packet networks have been developed by introducing flow based network resource control, i.e., intserv model and diffserv model. 
In the intserv model, network layer signaling e.g RSVP [RFC2210], NSIS [I-D.ietf-nsis-qos-nslp], or link specific signaling are used to initiate a request from end-user equipment for desired QoS resource of a media flow. They may provide strict precise-granularity end to end QoS. The disadvantage of them is that it is required for all the routers on the data path between source node and destination node to maintain service flow state and compute the appropriate path, so that it lacks flexibility forexpansion.
 In the diffserv model, the QoS resources are provisioned based on some predefined QoS service classes rather than QoS requests on a per flow basis. Per-service flow state is only maintained by edge routers in the intserv network and core routers perform the normal, standard functions of an IP router. Comparing with intserv model, diffserv has  flexibility for  expansion for QoS routing but has a coarse granularity for QoS.
In order to achieve a balance between QoS granularity and model expansibility, the control plane of intserv may be integrated with the data plane of diffserv (it can be called class based intserv), i.e., the whole network may be divided into several QoS autonomy systems (i.e., QoS domain). Each QoS domain may consist of edge routers, core routers, policy servers and adopts its own resource allocation scheme. The edge router may be located at the border of QoS domain and is responsible for QoS routing (i.e., establishing resource reservation path based on convergent service flows) in the intra-QoS domain or inter-QoS domains, while the core router may be located in the centre of QoS domain and is responsible for QoS routing in the intra-QoS domain. A policy server is usually deployed in the QoS domain and is used to collaborate with both edge router and core router and allocate resource for convergent service flows. In all the edge routers, the edge routers neighbouring with source node or destination node need to maintain end to end path information while the other edge routers only maintain edge to edge resource reservation information for convergent service flow. In this case, end to end resource reservation can be realized based on reserved resources in the several QoS domain and the cost to maintain service flow state in each network node can be largely decreased.

Instead of edge router in the QoS domain, a bandwidth broker (i.e., BB) may be used to be responsible for QoS routing in the intra-QoS domain or inter-QoS domains and the core router only performs the normal, standard functions of an IP router after allocating resource based service classes.
3, Proposal
We think the above discussion is helpful to supplement clause 6.1 in Working Document: Traffic Management Mechanisms. This document proposes to insert a new sub-clause 6.1.4 “QoS routing” based on modifying some text in Section 7.2 of Rec. Y.1291 and adding it in sub-clause 6.1.4 to read as follows:
6.1.4 QoS routing
This mechanism is used to control network congestion and improve network utilization by selecting an appropriate path. The path selected is most likely not the traditional shortest path.  Depending on the specifics and the number of QoS metrics involved, computation required for path selection can become prohibitively expensive as the network size grows.  Hence practical QoS routing schemes consider mainly cases for a single QoS metric (e.g., bandwidth or delay) or for dual QoS metrics (e.g., cost-delay, cost-bandwidth, and bandwidth-delay). To further reduce the complexity of path computation, various routing strategies exist. According to how the state information is maintained and how the search of feasible paths is carried out, there are strategies such as source routing, hierarchical routing, and distributed routing. And according to QoS granularity and model expansibility, there are strategies such as intserv, diffserv and class based intserv in which the network is divided into several QoS autonomous systems (i.e., QoS domains) and each QoS domain may adopt its own resource allocation scheme so that end to end QoS can be achieved based on resources allocated in a single QoS domain or multiple QoS domains. In addition, according to how multiple QoS metrics are handled, there are strategies such as metric ordering and sequential filtering, which may trade global optimality with reduced computational complexity [IETF RFC 2386]. 

The path selection process involves the knowledge of the flow’s QoS requirements and characteristics and (frequently changing) information on the availability of network resources (expressed in terms of standard metrics such as available bandwidth and delay).  The knowledge is typically obtained and distributed with the aid of signalling protocols.  For example, RSVP [IETF RFC 2205] can be used for conveying a flow’s requirements and characteristics and OSPF extensions as defined in IETF RFC 2676 for resource availability.  Compared with shortest-path routing that selects optimal routes based on a relatively constant metric (i.e., hop count or cost), QoS routing tends to entail more frequent and complex path computation and more signalling traffic.
It is important to note that QoS routing provides a means to determine only a path that can likely accommodate the requested performance.  To guarantee performance on a selected path, QoS routing needs to be used in conjunction with resource reservation to reserve necessary network resources along the path.

QoS routing can also be generalized to apply to traffic engineering. (Concerning slowly-changing traffic patterns over a long time scale and a coarse granularity of traffic flows, traffic engineering encompasses traffic management, capacity management, traffic measurement and modelling, network modelling, and performance analysis.)  To this end, routing selection often take into account a variety of constraints such as traffic attributes, network constraints, and policy constraints [IETF RFC 3272].  Such generalized QoS routing is also called constraint-based routing.
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