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Abstract:

This contribution proposes additional text for sections 6.5, 6.6, and 10 of TR.e2eqos.1.

Proposal #1:

Insert the following text after the second paragraph of section 6.5 on Flexibility:

IP networks without MPLS support differs significantly from those networks with MPLS support. Networks with MPLS support provides the opportunity for connection oriented operation that employs traffic engineering (TE) concepts. Connection oriented operation is necessary for the realisation of connections with absolute QoS requirements. Resource allocation could be implemented using a centralised or distributed approaches.

IP networks without MPLS support are connectionless network that employs hop-by-hop packet forwarding. Hop-by-hop packet forwarding does not facilitate the support of resource allocation through a centralised or distributed approach since the paths that different packets traverse are not known apriori. IP networks without MPLS support can best offer relative QoS based on QoS architectures such as that described for the differentiated services.

Proposal # 2:

Insert the following text at the end of section 6.6 on Scalability:

Network scalability is often measured by the rate of growth of network connections with the increase of end points. Scalable networks grow linearly as the number of end points, N increase. Network architectures that grow following an N2 law do not scale well and could only support a limited set of end points.

Proposal #3:

Insert the following text and Figure in section 10 describing nodal QoS mechanisms:

A QoS enabled node will have the general architecture shown in Figure 1. The focus of this section is on the forwarding path that is depicted by the bottom layer of Figure 1. The functionality illustrated in this layer includes packet classifier, policer, marker, the forwarding engine and the queue manager. Not all these functions will exist at every node in the network. The presence or absence of a certain function depends on whether the node is located at the edge or at the core of the network. 


Figure 1:
General Nodal Architecture


Edge nodes are likely to include all the functions shown at the bottom layer of Figure 1. The Edge node is the place where flow classification, policing, shaping, and marking take place. The execution of these functions requires the availability of per flow state at the edge. These functions are driven by policies enforced by a policy enforcement agent resides at the node. The policy enforcement agent is likely to communicate with a network management entity (or a policy manager). This policy manager supervises the operation of the sub-network. 

The design of the core nodes includes a subset of the functions shown in at the bottom layer of Figure 1. Classifications, policing, and marking are not necessary functions at the core nodes. Hence those nodes are relieved from the burden of keeping per flow state. This makes the network architecture scalable to a large number of flows.

Traffic conditioning function is required at the edge of the network. The requirements of the traffic conditioning function are:

· Ability to enforce multiple traffic parameters that might include committed rate, excess rate, and burst sizes, and,

· Ability to drop or re-classify and remark non-conformant traffic

Leaky bucket and time sliding window are two possible implementations of the metering function. The leaky bucket algorithm in particular has seen a wide deployment in the context of ATM switches because of its ease of implementation. Several metering/marking algorithms based on leaky bucket algorithm are available. Among those are FR algorithm in ANSI 606, RFC 2697 and RFC 2698.

In addition to the metering function, shaping might be needed at the network egress. Its value stems from its ability to avoid unnecessary traffic loss due to traffic characteristics mismatch as traffic crosses network boundaries.  A requirement of the shaping function is the ability to pace packets according to a contracted rate and shape. 

The implementation of the shaping function requires the support of per flow queues at the egress nodes. One possible implementation of the shaping function is based on buffered leaky bucket with a bucket size in the order of one packet. Such an implementation is usually referred to as peak-rate shaping.

Shaping function at the core nodes is not recommended. Shaping is a non-work conserving queuing discipline in the sense that the link could go idle while packets are sitting in the buffer. Therefore shaping could have some negative effects on the throughput of the network and packet delays.

Requirements of the queue manager entity are:

· A class queue with sufficient number of classes to support various services. 

· Minimum bandwidth assurances per class

· Minimum buffer allocation for each class queue to avoid the buffer starvation 

· Support of active queue management mechanisms such RED or WRED for TCP flows

· Support for simple discard thresholds for non-TCP flows, e.g. real-time traffic utilizing the UDP protocol.

Recommendation:

Accept the additional text proposed in this contribution for TR.e2eqos.1
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