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Abstract
This contribution proposes general description to be added to Section 6.6 “Scalability requirements” in TR-e2eqos.1. 

Scalability requirements
The issue of scalability is an important consideration and also a challenge in the design of an end-to-end QoS framework. The scalability is related to several aspects in the framework as network scales:
1)  Grains of resource control

The grain of traffic control could be per-flow, per-session or per-service class and so on. The smaller the processing grain is, the more the status information should be kept. IntServ model has a scalability problem when network scales because each router in the data path has to keep the status information of each flow; while in DiffServ model, the processing object is the aggregated flows based on several service classes, which increase the scalability greatly. To enhance the scalability, the grain of the traffic control should be considered, and especially to avoid keeping flow status in every network nodes along the path. 

2) Traffic control approach
When the network scales, the static configuration will have a scalability problem, For instance, the manually configured MPLS TE tunnel will bring more extra work when more tunnels need to be set up. However, dynamic approach may save a lot of work. 

For dynamic resource control, there could be centralized or distributed frameworks. For centralized approach, it is not scalable in nature. When the network scales it requires that the capability of the centralized devices could be upgraded smoothly. For distributed approach or other hierarchical approach, it separates the processing capability to multiple equipments, so it could handle the traffic when the network scales. In distributed approaches, however, it may need additional consideration on how to keep efficient interactions between the distributed parts without introducing the scalability problem. 

Both in the centralized and distributed approach, the linear relationship between the information that will be kept in the resource control device/devices and the number of network nodes should be kept; otherwise, it will also add to the scalability problem. 

In DiffServ model, there is no explicit singling protocols to request resource and there is no admission control function on behalf of the whole network, which makes the DiffServ model scalable. But to provide an assured QoS in DiffServ infrastructure, admission control function and QoS singling was introduced to the DiffServ domain. Bandwidth utility of control information in singling is another factor impacting scalability. This is related to the number and payload of the messages in QoS signalling. For instance, in RSVP, every flow needs a singling message. To reduce the number of singling messages into the network, some aggregation RSVP protocol has been proposed. 
3) Equipment capability

All the QoS-related functions will be implemented in the network equipment. The scalable system design of the router and resource control devices need to be considered. The equipment capability includes the following aspects. 

a) Memory of the router and other QoS related controller

The large number of information kept in the memory, for example the network resource status, and flow information, and also the frequent memory access and update could cause scalability problem. 

b) CPU capability

An important measurement is the ability to handle large volume of the flow requests that can be processed by the resource control function. Usually, complexity has a relation with scalability, if the algorithm and mechanism has a high computing complexity, it is hard to reach a good scalability.
A scalable QoS architecture should consider the above factors. Different approaches in different application environment may have different requirements for scalability. 

In a word, the functions that related to QoS control should not be the bottleneck when the network gets overloaded. 
Proposal

The text be added to section “Scalability requirements” in TR-e2eqos.1. 
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