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1 Introduction

Signalling traffic has characteristics and requirements that mandate its distinction from existing GPRS QoS traffic classes. This distinction could be achieved either by introducing a new traffic class or by adding some attributes to one of the existing traffic classes.

In general, signalling traffic is characterized by:

·
Low traffic volumes, and 

·
Burstiness

Signalling traffic has diverse latency requirements, which are two fold:

Firstly, the associated traffic class dictates the latency requirements. For example, signalling traffic associated with the conversational class has very strict end-to-end delay and low delay variations requirements, while signalling traffic associated with background class is tolerant in this respect. 

Secondly, the latency requirements for signalling traffic depend on the type of control messages being transferred. For example, Mobility Management messages transferred during the handoff procedure have very strict delay requirements, while Attach Procedures are flexible in this regard; e.g., for real time lossless SRNS relocation.

Despite the associated traffic class and the type of control message being transferred, some requirements are common for all signalling traffic. These include the following:

·
Low Bit Error Rate (BER)

·
High reliability

·
Higher priority than the associated traffic class

·
Not subject to Policing

·
Not to be discarded during congestion

It can be observed that signalling traffic has similar characteristics and requirements, except for latency requirements. Latency requirements for a particular signalling traffic are tied to the associated traffic class. 

Practically, it can be summarized that the signalling channel has the inherited characteristic of: “always being there when control information is required to be transported.  Either, by the network or initiated upon-request by the subscriber; to setup, release, or modify a call/session in progress.”
The alternative approaches for distinguishing signalling traffic from other user traffic are summarized in the following Sections.

2 New Signalling Class Approach

Using this approach, a new traffic class other than the existing classes is established. This approach clearly distinguishes signalling traffic and facilitates preferential treatment. The rationale behind this approach is that a single existing class cannot fit all kinds of signalling traffic. Rather, here are needed several signalling classes for providing different latency requirements. This can be overcome by providing a new signalling class that provides premium services to all types of signalling traffic. The network should give preference to this new signalling class over all the existing four traffic classes. The network should guarantee the following performance metrics for this new signalling class:

·
Low end-to-end delay

·
Low delay variations

·
Low Bit Error Rate (BER)

·
Low packet loss probability

·
High reliability (Low SDU error ratio: 10e-6)

·
Not subject to Policing

·
Not to be discarded during congestion

In order for all signalling-path nodes (in CN and UTRAN), not to perform all the performance metrics above, a signalling descriptor may be used to differentiate the signalling traffic.  

From the customer’s point of view, this is an excellent solution since it provides QoS guarantees. However, from the operator’s point of view this an expensive solution since available resources will be over provisioned to guarantee premium services for certain signalling traffic that might not need this high end quality.

3 Approach for Using Existing Traffic Class for Signalling Bearer

This solution suggests the use of an existing traffic class for carrying the signalling traffic. The level of QoS guarantees depends on the traffic class being selected for carrying the signalling traffic. None of the existing traffic classes can support the signalling traffic diverse requirements. For example, the conversational class can provide low latency guarantees but it fails in terms of data loss. On the other hand, the remaining classes cannot provide any latency guarantees. 

The conclusion is that none of the existing traffic classes can be used as they were designed. Rather, the selected traffic class, whether it is the conversational class or the background class, has to support additional signalling class requirements.

4 Conclusion

By comparing the advantages and disadvantages of both concepts, it is concluded that the new signalling QoS class is superior over the use of existing QoS classes. By assigning the upper bound for available bandwidth to the new signalling class, the network management software can rearrange the new signalling  QoS class queue according to the user data QoS priority as defined by PDP context.
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