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Introduction 

In the networks where PLMN operators include the access network charges to the call charges and the access network charging information is so large and distributed that it cannot be kept/maintained at the CSE and searched in real time, a mechanism is required to let the CSE  know this charging information from serving MSC. 

The required mechanism can be achieved by using the RNC/ENC information flows as defined by ETSI Core INAP. The guidelines for the proposed RNC/ENC operation are taken from ETSI IN CS1 INAP (ETS 300 374-1).

Reference : S1C01011 discussion paper, 3GPP CAMEL Ad hoc, Austin, Texas
Significance of the feature in different call scenarios

Keeping in mind the  charging of the Mobile subscriber in the networks as mentioned above, the utility of the feature is foreseen in the following scenarios :

- For legid 1, in O-BCSM (MO, BOR & MF calls(early as well as late)),

- For legid 2, in VT-BCSM (MT call)

In case of an Outgoing Domestic call, the charges accumulated from the access network are added to the airtime charges. For example, even when a mobile prepaid subscriber in his HPLMN makes an STD call to a PSTN subscriber, the charges from the PSTN network are added to his airtime. These charges are made available to the Originating MSC before the called party answers and cannot be kept at a single node. In such a scenario, in order to let the CSE control the prepaid subscriber call, the net charges applied to the subscriber need to be sent to the CSE through this mechanism. Hence, there is a need to support this mechanism in MO calls O-BCSM.

In case a prepaid mobile user makes a call to another mobile user and the call is optimally routed to the called party's VPLMN over the access network, this mechanism is required to monitor the charges of this optimally routed call over the access network.

In case a mobile user roams to another operators PLMN, for an incoming terminating call, the PLMN operators in the Indian network include the distance charges from the HPLMN to serving PLMN to the call charges. These charges are accumulated at the VT-MSC. If this is a prepaid subscriber, the charges accumulated by the VT-MSC have to be reported  to the CSE. This is the reason for the support of this mechanism in VT-BCSM.

For the forwarded calls, an O-BCSM is created at the forwarding node, i.e. Interrogating MSC in case of early call forwarding and the terminating MSC in case of late call forwarding. In case the forwarding party is a prepaid subscriber, the charges for the forwarded leg are accumulated by the O_BCSM and need to be reported to the CSE through the mentioned mechanism.

Thus, the feature is required for CAMEL controlled charging of mobile originated,  forwarded, and mobile terminated calls.

Definition of RNC and ENC operation as per ETSI IN CS1 INAP (ETS 300 374-1)

Please refer to the Annexure A.

Definition of RNC and ENC operation as per CAMEL Requirement

One strategy can be to use the existing definition of RNC and ENC as defined by ETSI IN CS1 INAP.

The other is to modify the definition of  MonitorMode as defined in the INAP recommendation, i.e. :

MonitorMode 

::= ENUMERATED {


notifyAndContinue(1),


transparent(2)


}

As per the ETSI INAP recommendations, the purpose of Interrupted monitor mode is to notify the SCF of the charging event and  prevent the event from being processed, i.e discard it. As the proposed requirement is to notify the CSE of the PLMN determined charging that includes the access network charges, it is sufficient to have the notifyAndContinue mode without affecting the existing functionality at PLMN. The Interrupted mode can be simulated by dumping the billing records at PLMN in postprocessing. Moreover, as the Interrupted mode prevents the PLMN from processing the charging events and hence prevent the flow of charging information towards the charged party, it shall have interactions with AOC supplementary service. As the notifyAndContinue mode does not interfere with the processing of the charging events at the PLMN, it shall not have any interactions with AOC supplementary service.

As the strategy to have only the notifyandContinue mode is sufficient for the current requirement, is simpler to support and does not require any modifications in the existing PLMN charging processing, it is preferred.

Handling of RNC operation at gsmSSF

The gsmSSF on receipt of the RNC operation shall inform the CCF to send the charging information as and when received. 

Sending of ENC operation by gsmSSF

As and when the CCF at the MSC determines/receives the charging information, it shall report this to the gsmSSF. The gsmSSF shall then forward the charging information to the gsmSCF. The information sent by the gsmSSF shall be as requested by the gsmSCF. This information is network operator specific (eventTypeCharging parameter).

As several charging events may occur during a connection, for e.g. tariff switch event, the ENC operation may be invoked on multiple occassions for the same request.

Interaction with existing charging and CSE control of call duration operations

Interaction with Furnish Charging Information (FCI) operation

No interaction

Interaction with Apply Charging (ACI) operation

No interaction

Interaction with Send Charging Information (SCI) operation

The RNC operation is used by the CSE to get the charging information as determined by the PLMN not under the control of  Service Logic (SL).  Thus, the charging information sent to the CSE in the ENC operation shall be the one as determined by the PLMN and not the one as received in SCI from the CSE. Hence, no interaction.

Annexure A
Definition of RNC and ENC operation as per ETSI IN CS1 INAP (ETS 300 374-1) follows

RequestNotificationChargingEvent (RNC) procedure

This operation is used to instruct SSF how to manage the charging events which are received from other Functional Entities (FEs) not under the control of the ServiceLogic (SL) instance. The operation supports the options to cope with the interactions concerning the charging.

RNC ASN Definition

RequestNotificationChargingEventArg
::= SEQUENCE SIZE (1..numOfChargingEvents) OF ChargingEvent

ChargingEvent 

::= SEQUENCE {


eventTypeCharging 
[0] EventTypeCharging,


monitorMode

[1] MonitorMode,


legID


[2] LegID
OPTIONAL

}

--  This parameter indicates the charging event type and corresponding monitor mode and LegID.

EventTypeCharging
::= OCTET STRING (SIZE 
(minEventTypeChargingLength ..

  maxEventTypeChargingLength))

This parameter indicates the charging event type. Its contents is network operator specific.

MonitorMode 

::= ENUMERATED {


interrupted(0),


notifyAndContinue(1),


transparent(2)


}

--   Indicates the event is relayed and/or processed by the SSP. If this parameter is used in the context of charging events, the following definitions apply for the handling of charging events:

-- Interrupted means that the SSF notifies the SCF of the charging event using EventNotificationCharging and does not process the event but discard it.

-- NotifyAndContinue means that SSF notifies the SCF of the charging event using EventNotificationCharging and continues processing the event or signal without waiting for SCF instructions.

-- Transparent means that the SSF does not notify the SCF of the event. This value is used to end the monitoring of a previously requested charging event. Previously requested charging events are monitored until ended by a transparent monitor mode, or until the end of the connection configuration.

LegID 

::= CHOICE {


sendingSideID [0] LegType, -- used in operations sent from SCF to SSF


receivingSideID [1] LegType -- used in operations sent from SSF to SCF

}

-- Indicates a reference to a specific party in a call. OPTIONAL denotes network operator specific use with unilateral ID assignment. OPTIONAL for LegID also denotes the following:

-- when only one party exists in the call, this parameter is not needed (as no ambiguity exists).

-- when more than one party exists in the call, one of the following alternatives applies:

1) LegID is present and indicates which party is concerned.

2) LegID is not present and a default value is assumed (e.g., calling party in the case of the ApplyCharging operation).

LegType 
::= OCTET STRING (SIZE(1))


leg1 LegType ::= '01'H


leg2 LegType ::= '02'H

EventNotificationCharging (ENC) procedure

This operation is used by the SSF to report to the SCF the occurrence of a specific charging event type as requested by the SCF using the RequestNotificationChargingEvent operation.
ENC ASN Definition 

EventNotificationChargingArg 

:=   SEQUENCE { 

            eventTypeCharging 
[0] EventTypeCharging ,

            eventSpecificInformationCharging 
[1] EventSpecificInformationCharging
OPTIONAL, 

            legID 


[2] LegID 
OPTIONAL, 

            extensions


[3] SEQUENCE SIZE (1..numOfExtensions) OF ExtensionField    OPTIONAL,

            monitorMode  

[30] MonitorMode   
DEFAULT notifyAndContinue

…

 } 

-- OPTIONAL denotes network operator specific use.

EventSpecificInformationCharging

::= OCTET STRING (SIZE(minEventSpecificInformationChargingLength

                     


 


           ..maxEventSpecificInformationChargingLength))

-- defined by network operator. Indicates the charging related information specific to the event.

