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Introduction

The main characteristic of the packet data service offered by the GPRS infrastructure lies in its efficient use of the scarce radio resources at the air interface. From the mobile subscriber perspective, GPRS offers wireless data with various Quality of Service flavours where the perceived network added-value lies much more in the amount and/or quality of the transmitted data than the time the user « stayed on » to receive that data. 

And indeed, one of the main advantages of the efficient use of the radio resources outlined above lies specifically in the ability of offering the « always on » capability to GPRS subscribers. This allows the development of an array of services where the percentage of time where data is actually transmitted to the mobile subscriber – and therefore the network offers added value – is small with respect to that of the lifetime duration where the « pipes » used to convey this data are maintained.

In summary, any reasonable GPRS traffic model should consider the hypothesis of relatively long call (actually PDP context) duration with respect to the amount of time where these calls may produce income (charging) for the PLMN operator (mobile subscriber).

Problems raised by the classical supervision approach 

In the classical IN approach, when a server supervises a call for the needs of a given service this means in practice that it had set one or more EDP-N/R on the subsequent DP of the BCSM offered by its requesting SSF function. It also means that the TCAP transaction opened during the InitialDP message should be maintained until the last EDP-N/R is armed or the call is cleared. 

The above model works well with voice calls with short average duration  with respect to GPRS calls where the average duration is much longer (at least  15 minutes ). It should be noted  that this problem is identical for fixed subscriber voice calls that do not fit within the above model as for instance IN supported 800 numbers for internet service providers.

The main consequence is evident: the increased number of simultaneous TCAP transactions that should be maintained on both sides of the association raises dimensioning problems both for IN servers and switching entities supporting the SSF function. Another consequence being that, in case of inter-SGSN hand-over – and since the GPRS architecture has not introduced a notion of « Anchor SGSN » -, the supervision relation established with the IN server should be « handed-over » from the « old » SGSN to the « new » one; this raises very complex – if solvable - problem. 

If we consider as an example the applicability of the above call supervision model to services involving a consumption control - like PrePaid or VPN – we can argue of the  inapplicability in the case of GPRS.

For instance, in the current « Apply charging GPRS » message it is assumed that the gsmSCF had been able to determine « a granted volume or granted time for the data transfer » within the « Charging Characteristics » parameter. This is simply inapplicable for GPRS for the following reasons:

a) The charging formulae to apply for the call is much more complex and may necessitate any possible combination of time, volume and constant components; this is be best determined by the gprsSSF starting from a « charging class » and a « credit line limit » information sent from the gsmSCF.  

b) Should the PDP context suffer a downgrade in its allocated Quality of Service characteristics during its « long » lifetime, the parameters of the charging formulae – or the formulae itself – may change. Again, this is best managed by the gprsSSF function and the server should be kept away from such intricacies. 

c) As a conclusion to the above points, one can easily conclude that it is not necessary to maintain a supervision relation for such services.    

Proposal for a new approach for GPRS support by CAMEL 

We propose to adopt the following general principle for CAMEL support of GPRS: Avoid as much as possible – if any – the establishment of a supervision relationship between the gsmSCF and the gprsSSF.

The first candidate for the application of such an approach concerns the CAMEL messages used to support the gsmSCF supervision of the charging characteristics of a given PDP context.

A supervision-less approach exists  based on Question/Response gsmSCF interrogation  mode and using a proper set of operations. Alcatel is ready to propose a solution  through appropriate amendments to GSM 03.78. The above supervision-less solution is the necessary pre-requisite for the provision of essential services like PrePaid or VPN to GPRS subscribers in an efficient and cost-effective manner. 

