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Introduction

This document is an informative contribution that explains the rational behind the proposed introduction of new charging information flows for GPRS support by CAMEL Phase 3.

The operations in question are:

- Provide Charging Resources GPRS

- Update Charging Resources GPRS

- Update Charging Resources GPRS Ack

- Restore Charging Resources GPRS

- Restore Charging Resources GPRS Ack

Each of these information flows is detailed in a companion normative contribution. The object of this contribution is limited to the explanation of the rational behind them as a whole; particularly the assumed role of the gsmSCF and gprsSSF when charging control is to be provided for a given GPRS session or PDP context through CAMEL using these IF.

Specific problems raised by GPRS “calls”

As explained in a previous contribution (see Tdoc N2-99E73 presented at Galway) GPRS sessions and/or PDP contexts may be characterized by a long duration with respect to GSM voice calls. This rules out the maintenance of IN supervision for the entire duration of the GPRS session or PDP context even if – as some proposals has been made in this direction – the TCAP associations needed for each PDP context supervision are multiplexed together within a single one.

GPRS charging is more complex as voice charging. First, a GPRS session may contain one or more simultaneous PDP context and this may evolve over the lifetime of that session; if the subscriber is Pre-Paid, the above PDP contexts may or not share the same credit account with their hosting GPRS session. Second, the charging formulae of a GPRS session or PDP context is not only related to the time component, it likely contains a volume of transferred data component and even a constant component related to the nature of the provided end-user service (for instance, as a function of the addressed Access Point Name).

The charging formulae must take into account the main principles defined within the GSM GPRS 12.15 v7.2.1 chapter 5.2 and may look like: 

(Time * X) + (Volume * Y) + C

The value of the X, Y and C parameters of a given charging formulae could alter the weight – or even nullify -  of any of the above components. The value of these parameters may evolve over time and, most important, is sensitive to the Quality of Service (QoS) parameters of the PDP context.    

QoS leads us to the last problem. Contrary to a voice call that is either “on” or “off”, a PDP context may be “on” with various settings of QoS parameters. Generally, QoS is determined at the PDP context establishment ; however the QoS may change later ; this change is not necessarily related to the mobility of the MS. QoS change is currently not taken into account by the PDP context BCSM described in GSM 23.078.

From the above it appears that any support for IN services involving charging control – such as Pre-Paid - through CAMEL for GPRS subscribers should:

· avoid to maintain a supervision relation between the gsmSCF and the gprsSSF for the duration of a GPRS session or PDP context;

· assume that the real-time charging is carried on by the gprsSSF taking into account the actual QoS parameters of a PDP context;

· provides a solution that is workable in case of roaming; that is, the necessary charging information should be provided to a visited SGSN of another PLMN.

The gsmSCF as a “cash provider”  

Our solution is based on the view that the gsmSCF, when involved in a service with a charging control, acts essentially as a “cash provider” to the requesting gprsSSF. The gprsSSF is responsible: 

· for managing that provided “cash” within an account associated to a GPRS session and/or PDP context(s);

· for requesting the update of that account, if needed;

· and, finally, for restoring the unused “cash” to the gsmSCF when the GPRS session or PDP context is released. 

The general interaction pattern and message sequence between the gprsSSF and the gsmSCF for a given GPRS session or PDP context is illustrated on the figure below.
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When the GPRS session or PDP context is established the InitialDP GPRS IF triggers the interaction between the gprsSSF and the gsmSCF; if the response is to be continued with (“Connect GPRS” IF) or without (“Continue GPRS” IF) modification from the gsmSCF and charging supervision is needed, then the “Provide Charging Resource GPRS” IF is sent by the gsmSCF  along one of the above IF as shown on the figure. The gsmSCF should then end the interaction with the gprsSCF.

The “Provide Charging Resource GPRS” IF allows the gsmSCF to provide a charging credit resource to the gprsSSF and control the way the latter should use it. This is made essentially through:

· An indication – in case it is a GPRS session – if that credit resource applies to the session only or to the session and its PDP contexts if any of those PDP context will not be allocated a  proper credit resource. 

Note: the gsmSCF may invoke the “provide charging resources GPRS” IF for a PDP context if only for the provision of the appropriate charging class or charging characteristics. Those PDP contexts will not eventually invoke update or restore operations if they do not receive proper charging resources since they use the “common” GPRS session resource. It is only the GPRS session holding that resource – and held responsible for it - that will eventually invoke the gsmSCF for the refill of that resource and, later, for its restoration.   

· An indication on the behavior of the gprsSSF should that credit resource is still equal to zero even after invoking a successful update invocation (see update IF description below);

· A charging class value or detailed charging characteristics that allow the gprsSSF to apply the proper charging formulae that is needed for the given GPRS session or PDP session; it should be noted here that a charging class may be convenient to use if the requesting gprsSSF belongs to the home PLMN whereas the detailed charging characteristics are likely needed if the requesting gprsSSF belongs to a visited PLMN. The detailed charging characteristics should consider the applicable QoS  ; wild-carding of some QoS parameter values is possible.

· A threshold value of the charging credit value where the gprsSSF should trigger a new  interaction with the gsmSCF (using the update IF described below) to refill that credit account. 

· A maximum update interval upon which the gsmSCF is expecting an update invocation from the gprsSSF even though the allocated credit threshold had not been reached. This can be due either to a desire of the gsmSCF to change the charging characteristics following that interval (see update operation below) or simply to have a sort of “I am alive” message from the gprsSSF for defense reasons. 

Note: This latter usage of the update operation is due to the fact that no supervision relation is maintained between the gsmSCF and gprsSSF and, therefore, the usual Activity Test IE cannot be used.

· A  Sub-Service Key that should be used by the gprsSSF in its future update or restore invocations. This is used to allow the gsmSCF to branch directly to the appropriate service script.

When one of the following conditions is detected by the gprsSSF: (i) the credit resource of a GPRS session is expired or reached its specified threshold value, or (ii) the maximum update interval timer had expired, then it should open an interaction with the gsmSCF and invoke the “update charging resources GPRS” IF.

The “update charging resources GPRS” IF contains IE that allow the gsmSCF to recognize the MS (MSISDN, and IMSI), a PDP context identification – if needed - through the unique charging identifier (C-ID) allocated for the PDP context (see GSM 12.15, section 5.4), and the sub-service key described above. 

Note: A unique C-ID is generated in the GGSN when the PDP context is activated. A C-ID is generated for each activated PDP context, so that each has a unique C-ID. The C-ID shall be transferred from the SGSN to another SGSN (following a routing area update). All Charging Data Records (CDR) related to a given PDP context and generated by an SGSN or GGSN should contain the same unique combination of the C-ID and GGSN address in order to permit subsequent Charging Gateway / Billing System correlation of the generated CDRs. The GGSN address together with the C-ID are a unique identification over a long period of time in all GPRS networks. 

In this invocation the gprsSSF essentially provides two information elements to the gsmSCF:

· how much charging resources it had consumed, and;

· if it needs new charging resources.

As a response, the gsmSCF uses the “update charging resources GPRS Ack” IF and closes the interaction. This latter IF may contain all or none of the above parameters:

· a charging credit value; its absence means either that the gprsSSF had not requested new resources or that the gsmSCF has no more resources to provide; in that latter case it is up to the gprsSSF to decide about the GPRS session or PDP context outcome depending on what it has been instructed to do by the gsmSCF during the provide IF. 

· a charging class or charging characteristics; its absence means that the last provided value – during a previous provide or update invocation – remain applicable;

· a maximum update interval; its absence means that the last provided value – during a previous provide or update invocation – remain applicable.

Finally, once the GPRS session or PDP context is terminated the gprsSSF should open an interaction with the gsmSCF and invoke the “restore charging resources GPRS” IF. Like the update case, parameters allowing to identify the MS (MSISDN and IMSI), the PDP context – if needed – and the sub-service key are provided. The restore IF should provide the value of the remaining charging resources and the GPRS event type that provoked the interaction. It should be noted here that the invocation of the restore IF – like the InitialDP GPRS – is generally associated to a TDP-R whereas the update operation is not associated to a GPRS event type.

As a response to a “restore charging resources GPRS” invocation, the gsmSCF answers with a “restore charging resources GPRS Ack” IF and closes the interaction. That latter IF need not have any parameters it is merely an acknowledge from the gsmSCF.   

Conclusion  

The proposal discussed here introduces a supervision-less approach for the gprsSSF/gsmSCF interaction. It is argued that this approach is the only compatible one for dealing with GPRS “calls” characterized by : (i) an absence of fixed resource reservation at the PLMN level, (ii) complex and QoS sensitive charging formulae, and (iii) long duration.  

This approach is incompatible with some of the IF defined for the gsmSSF/gsmSCF interaction for GSM voice calls that are based on supervision. Therefore it is foreseen that more change proposals will be needed to prune the current CAMEL specification from those IF within the GPRS context.

Furthermore, only TDP-R may be used by the DP of the GPRS session and PDP context BCSM.

� Contact:	Souheil Marine


		Alcatel


		10 rue latécoère


		78140 Vélizy – France


		souheil.marine@alcatel.fr





4

_1003671825.doc


TC-BEGIN (Initial DP GPRS)







TC-END (Provide Charging Resources GPRS, 



Connect GPRS/Continue GPRS)







TC-BEGIN (Update Charging Resources GPRS)







TC-END (Update Charging Resources GPRS Ack)







TC-END (Restore Charging Resources GPRS Ack)







TC-BEGIN (Restore Charging Resources GPRS)












