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Introduction

There are IN services like Freephone, Premium Rate, Universal Access Number, that a mobile user would like to access from his HPLMN/VPLMN preferably using the same dialling pattern as already prevalent in his PSTN. 

Reference : S1C01010 discussion paper, 3GPP CAMEL Ad hoc, Austin, Texas

Requirement

The services mentioned above are characterized by a unique service key, an access code and a SCPid/CSEid. These services may control the user/subscriber charging and the call (Call duration and/or  call events such as Busy, NoAnswer event).

As each service has a different service logic identified by a unique service key and may have a different CSE to be contacted, the D-CSI criteria provisioned at DP3 is appropriate for identification and invocation of these services. However,the support at DP3 at present is limited as the dialogue invoked at DP3 cannot become a call controlling dialogue even if no call controlling relationship exist at the time of invocation of dialogue. A call controlling dialogue may be required for the above services.

The requirement is that if there is no existing relationship at the point of service invocation at DP3, then a call controlling dialogue (activation of subsequent control service events (busy, NoAnswer etc) for the call, call duration to be monitored etc ) should be allowed without resulting in multiple service interactions.

Discussions

Issue : As the required functionality is already well defined at DP2, why not modify O-CSI?

Discussion : An alternate startegy could be to modify the O-CSI structure on the lines of D_CSI, i.e provide separate service keys and scf-id's for different string patterns. This would mean the collection as well as the analysis of the collected digits at the same point in call flow before service invocation which as per Basic Call State Model (BCSM) are two distinct points in the call. The CAMEL O-BCSM  (based on the ETSI INAP O-BCSM) defines two different points in the call (DP2-collected information and DP3- analyzed information) at which services may be invoked. Modifying the O-CSI structure to cater to above requirements shall effectively result in merging DP2 and DP3. The triggering condition definition shall be same for both. Thereby the basic call state model is modified. 

Moreover both the Detection points have their own significance and are reqiured. DP2 is a CollectedInformation DP and is required for services like VPN(onnet VPN) and Prepaid SIM. DP3 is AnalyzedInformation DP and is required for invocation of access code based services like Freephone, Premium Rate. In case of multiple service interactions, which may be defined in future (well defined FIM), the services may need to be invoked at both the DPs. For e.g, a Prepaid SIM subscriber making a Premium Rate call. 

We shall also discuss later in the document how the required functionality can be given at DP3 without increasing the complexity of existing state machines in gsmSSF.

Issue : The requirement is, in case a relationship with the CSE already exists at the time of service invocation at DP3, the dialogue at DP3 cannot be a call controlling dialogue. However, in case no relationship with any CSE exists at the point of next service invocation, a call controlling dialogue can be established. How is this resolved and who resolves it?

Discussion : As each time an gsmSSF instance is invoked for a TDP in a call, it is invoked independent of any previous instance. Such multiple gsmSSF instances cannot on their own keep track of whether a relationship with any CSE for the call exists or not. But the CCF knows. The CCF at the point of gsmSSF invocation can indicate the invoked gsmSSF instance the existence of any relationship with a CSE in the call. 

Let us discuss it in the context of our requirement. 

· At the point of first service invocation, say at DP2, the CCF invokes the gsmSSF functionality for the first time. So it knows no relationship with any CSE exists for the call as yet. It invokes the gsmSSF with the no existing relationship indication/parameter. 

· In case the dialogue initiated at DP2 happens to be a call controlling/monitoring dialogue (Busy/NoAnswer/Answer/Disconnect DPs are armed, a CallInformationReport is requested etc), the gsmSSF instance continues to exist. As the call progresses and the gsmSSF is invoked for the next TDP, say  at DP3, the CCF through the existence of an gsmSSF instance knows that a relationship with a CSE exists for the call and conveys the same to the new invoked gsmSSF instance.

· In case no continuing relationship had been established for the previous service, (i.e no EDPs had been armed or any pending report requested), the CCF at the time of next service invocation knows and indicates the next invoked gsmSSF instance that no relationship with any CSE exists for the call.

Thus, each time an gsmSSF instance is invoked by the CCF, it is informed as to whether a relationship with a CSE exists for the call or not. 

The gsmSSF next transits to the state WAIT_FOR_INSTRUCTIONS_DS if it is informed that a relationship with a CSE exists for the call. In this state it expects only those operations from gsmSCF that do not result in another control/monitor relationship to be established for the call. In case the gsmSSF is informed that there is no existing relationship with a CSE for the call, it transits to WAIT_FOR_INSTRUCTIONS state. In this state it can also expect operations like RequestReportBCSMEvent, CallInformationReport. 

When a dialogue is initiated for the invoked services, a control/monitoring relationship to be maintained with the CSE is to be allowed or not can be resolved at either the gsmSCF or gsmSSF. 

Resolution at gsmSCF as to allow /disallow a dialogue requiring a relationship to be maintained :-

The gsmSSF in the InitialDP operation can indicate to the gsmSCF about the existing relationship in the call with a CSE in context of some previous service. The gsmSSF has this information from the invoking CCF.  The gsmSCF can now determine as to allow the call to contiue or release the call. The gsmSCF knows the nature of the service invoked. If the parameter in InitialDP indicates a relationship with a CSE already exists for the call and the service logic at its end also requires the call to be monitored for call events or charging, it can release the call. Otherwise, continue as per its service logic, which is :

· In case the parameter in InitialDP indicates no existing relationship with a CSE, if required, it can also send those operations that result in a control/monitor relationship to be established for the call;

· In case the parameter in InitialDP indicates existing relationship with a CSE, send only those set of operations that do not result in a control/monitor relationship to be established for the call, i.e as per current support in standards.

The advantage of this strategy is that the existing functionality of the state machines at gsmSSF can be used to give the desired result without increasing the complexity of any state machines. At the time of next service invocation, depending on whether the service is being invoked in context of any existing realtionship or not the gsmSSF transits to an appropriate state. The gsmSCF is intelligent as to the nature of dialogue that can be established on service initiation request

Resolution at the gsmSSF as to allow /disallow a dialogue requiring a relationship to be maintained :-
In this strategy, the gsmSCF on receiving an InitialDP operation does not have the context of any previous relationship at the SSP node. The gsmSCF sends instructions to the gsmSSF as per the designed service logic. The gsmSSF on service invocation at DP3 shall transit to the state WAIT_FOR_INSTRUCTIONS_DS. In this state the gsmSSF on the receipt of the operations from gsmSCF performs the validity of the operations based on the information received from the CCF. If the CCF informs the gsmSSF that a previous relationship exists with a CSE for the call and the gsmSSF receives an operation resulting in another  control/monitor relationship to be established, it shall be the gsmSSF’s responsibility to abort the dialogue and send a failure indication to CCF. 

In this strategy the existing functionality of WAIT_FOR_INSTRUCTIONS_DS state needs to be enhanced. This is in terms of the protective checks that need to be built to avoid multiple call controlling/monitoring relationships to be established for the call.

Issue : Interworking with  later TDPs.

Discussion : After the call controlling/monitoring relationship is established at DP3, the call progresses in the same manner as if the relationship had been established at DP2. Thus the treatment of later TDPs is as per current specifications.

Issue : Treatment of the call in case the call release is initiated due to an attempt to start another relationship in context of an existing relationship.

Discussion : The invoked gsmSSF instance shall send a call release indication to the CCF and this shall be reported as a routing failure to the previous gsmSSF instance. The gsmSSF instance shall either  proceed with the call release or report it to the gsmSCF, if required. This is as per existing support in the recommendations. 

Issue : Call progress on receipt of Connect at failure/Disconnect EDPs.

Discussion : As per the current support, the call shall.progress from the gsmSSF invocation for D-CSI processing. In this case as well, the rules as defined above for DP3_processing shall still be applicable.
