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Introduction 

Consider the networks where PLMN operators include the access network charges, besides the PLMN specific charges, to the call charges. The access network charging information is so large and distributed that it cannot be kept/maintained at the CSE and searched in real time. In such networks the RNC and ENC operations provide the mechanism to let the CSE know the charging information from the serving MSC. 

The discussion paper N2-010186 on charging notifications to CSE discussed issues related to monitorMode and EventTypeCharging parameters in RNC operation as per ETSI CORE INAP (ETSI IN CS1 INAP :  ETS 300 374-1) guidelines. The parameter eventTypeCharging had been defined as an OCTET STRING :

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

                                           maxEventTypeChargingLength)) 

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

In the following discussion an attempt is made to define this EventTypeCharging parameter so as to cater to the requirements of the multiple networks and network operators.

Discussion on eventTypeCharging parameter definition

The charging information flow between the serving MSC and the CSE needs to be standardised as it must be understood by both these entities.

The charging information may be reported to the CSE by the serving MSC in terms of :

- Evalues, or

- Charge Units.

Evalues are the standard CAI elements in the GSM network determined at the serving PLMN.This is to provide a real time estimate of the bill which will eventually be levied in the home PLMN for the services used of the serving PLMN.

In the networks where the MSC has the functionality to determine the single set of evalues applicable for the call based on the serving PLMN tariff and the received access network charging information, this set of evalues can be reported to the CSE. 

In case a subscriber in a visited PLMN invokes a CAMEL service through the gsmSCP of his home network, the difference between the Local Unit(LU) of the serving VPLMN and the Home Unit(HU) of the served subscriber is taken care by the CAI element e3. This also takes into consideration the disparity between the currencies of the serving VPLMN and HPLMN.

The CSE can use the charging information received in ENC operation for calculation of charge units per call basis and/or CSE control of call duration. For some CAMEL services, the CSE may want to modify charging of the call over and above the currently applicable charges in the serving PLMN. In this case, it can modify the required elements of the received evalues (as applicable in the serving PLMN) and may also then send the modified set of evalues in the SCI operation for Advice of Charge. 

There are networks in which the charging information determined by the serving MSC, based on its tariff structure and the charging information received from the access network, are made separate parts of the Call records. These components are then used for billing.  In such network scenarios, the requirement may be to report the charging information in the form of components to the CSE. There can be atmost two components that need to be reported to the CSE. The first component covers the PLMN specific charges(airtime, roaming etc) levied by the GSM operators based on their tariff structure and the service used. The second component deals with the access network charges. Based on the received information the CSE can control the charging/duration of the call. 

In such networks, certain CAMEL services may be defined in the manner that the charged party (may be a third party) may decide to bear either access network charges or only the PLMN charges or both. Moreover, the CSE may use the access network charges for accounting and inter-network (UMTS-PSTN) settlements. In such scenarios, the CSE may wish to monitor the access network charges and charges specific to PLMN separately. 

In certain networks, the MSCs may perform real time charge units determination functionality on per call basis from the applicable evalues and the received access network charging information. Taking the scaling factor (e3) from the applicable evalues, the serving MSC calculates the charge Units in terms of Home Units. Charge Unit is a base entity used to define the CAI elements. The access network information is also well defined as meter-pulse units in ISUP specifications (please refer ANNEXURE for the ASN.1 definition of ISUP charge pulse). The total units accumulated for the call are then made part of the Call detail records for the billing purpose. In such networks, the requirement is to report the accumulated Charge Units for the call to the CSE for call charge/duration control. 

In the networks that perform online charging of the call by calculating charge units component-vise per call basis, the requirement may be to report the calculated component charge units to allow the CSE to monitor the access network charges and charges specific to PLMN separately.

Conclusion

Thus, based on the different charging components in different networks, the charging scenarios (performed online per call basis/in post-processing), the service requirement and the form of charging information included in the CDRs, the type of charging information (eventTypeCharging) that may be exchanged between the serving MSC and the CSE, can be :

 - single set of evalues

 - component-vise evalues

 - Total charge units for the call

 - component-vise charge units for the call

Issue : In case of currently applicable Evalues being reported to the CSE, is it required to report the traiff switch interval (event in the call when next set of Evalues are applicable) to the CSE ? 

Discussion : The CSE may try to control the call duration through the ACI operation based on the currently applicable Evalues reported through ENC. Before the expiry of the call duration, a tariff switch may occur in the network leading to new applicable evalues. In such a case, the allowed call duration may need to be modified. This cannot be done by the CSE as the CSE is not allowed to send another ApplyCharging operation with modified call duration in case of pending ApplyChargingReport. However, if the next tariff switch interval is also reported along with the currently applicable Evalues, the CSE may use this information to determine the permissible call duration in ApplyCharging operation. The next tariff switch interval will be as determined in the serving network and not the one received in SCI or ACI operation.
Proposed definition of RequestNotificationChargingEvent (RNC) procedure

Description

This operation is used to instruct gsmSSF how to manage the charging events which are received from other Functional Entities (FEs) not under the control of the ServiceLogic (SL) instance. 

Parameters

· RequestNotificationChargingEventArg: This parameter specifies the charging event(s) and the corresponding monitor mode and the party to be monitored. The following information elements are included:

· eventTypeChargingPLMN: This sub-parameter indicates the charging event type, ie. the type of charging information to be monitored by the serving MSC and to be reported to the CSE. 

· chargeUnitsTotal: the CSE may request the accumulated charge units for the call to be monitored.

· reportingConditionUnits: CSE may request the charge units to be reported on the occurrence of one of the following conditions:

· endOfConnection: at the disconnection of the established connection configuration .

· thresholdCountervalue: when the accumulated charge units equal or exceed the specified threshold value.

· chargeUnitsComponents: the CSE may specify the units of various charging components in the PLMN to be monitored. It contains the list of the component to be monitored and the corresponding reporting condition. 

· monitorComponent: this specifies the PLMN charging component to be monitored. it is a choice of:  

· chargesSpecificPLMN: this component specifies the PLMN specific charges at the serving MSC determined by the operator based on radio resource utilization, roaming etc.  

· chargesAccessNetwork: this component specifies charges at the serving MSC based on the charging information received from the access network for using its resources.

·  reportingConditionUnits: as defined earlier.

· evaluesTotal: CSE may request the PLMN determined evalues to be reported. The serving MSC shall report the currently applicable evalues for the call and  also when these values change due to event such as tariff switch.

· reportingConditionEvalue: Evalues are reported at the occurance of some event.

· occuranceOfEvent: Event may be the first determination of applicable evalues for the call while routing or the occurance of network tariff switch and the determination of new applicable evalues.

· evaluesComponents: CSE may request the evalues corresponding to the various charging components in the PLMN. It contains the list of the component to be monitored and the corresponding reporting condition

· monitorComponent: as defined earlier.

· reportingConditionEvalue: as defined earlier.

· monitorMode: This sub-parameter indicates the monitorMode applicable for the corresponding "eventTypeCharging" sub-parameter. Monitor mode may be  "notifyAndContinue" or "transparent". 

· The monitor mode "interrupted" is not applicable for RNC operation.

· legID: This sub-parameter indicates the leg ID of the corresponding eventTypeCharging sub-parameter.

Proposed definition of EventNotificationCharging (ENC) procedure

Description

This operation is used by the gsmSSF to report to the gsmSCF the occurrence of a specific charging event type as requested by the gsmSCF using the RequestNotificationChargingEvent operation.As several charging events may occur during a connection configuration a possibility exists for the ENC operation to be invoked on multiple occasions. For each connection configuration ENC may be 

used several times.

Parameters

· EventNotificationChargingArg: This parameter contains the charging events and their reported values for the corresponding monitor types and legs. The following information elements are  included:

· eventSpecificChargingInformation: This parameter contains charging related information specific to the event. This charging information element contains either charge units or evalues.

· InfoChargeUnitsTotal :

· reportingConditionUnits: as defined earlier.

· chargeUnits: requested charge units are reported.

· infoChargeUnitsComponents : The gsmSSF will specify the units of various charging components in the PLMN which have been monitored. It contains the list of the component which have beenmonitored and the corresponding reporting condition. 

· reportingConditionUnits: as defined earlier.

· chargeUnits: collected charge units are reported.

· monitorComponent:  as defined earlier.

· infoEvalueTotal

· reportingConditionEvalue: as defined earlier.

· evaluesAndTsw: requested evalues alongwith the next tariff switch interval.

· e1

· e2

· e3

· e4

· e5

· e6

· e7

· tariffSwitchInterval: time duration after which new applicable evalues will be reported through ENC operation.

· infoEvalueComponents : The gsmSSF will specify the evalues and the tariff switch interval of various charging components in the PLMN which have been monitored. It contains the list of the component which have been monitored and the corresponding reporting condition.                 

· reportingConditionEvalue: as defined earlier.

· evaluesAndTsw: requested evalues alongwith the next tariff switch  interval.

· e1

· e2

· e3

· e4

· e5

· e6

· e7

· tariffSwitchInterval: time duration after which new applicable evalues  shall be reported through ENC operation.

· monitorComponent: as defined earlier

· legID: This sub-parameter indicates the leg ID of the corresponding eventTypeCharging sub-parameter.

ANNEXURE

Section (A)

RNC ASN.1 Definition

RequestNotificationChargingEventArg   ::=  SEQUENCE {

        eventTypeChargingPLMN   [0] EventTypeChargingPLMN,

        monitorMode             [1] MonitorMode,

        legID                   [2] LegID       OPTIONAL

}

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

 EventTypeChargingPLMN ::= CHOICE {

        chargeUnitsTotal      [0] ChargeUnitsTotal

        chargeUnitsComponent  [1] ChargeUnitsComponent

        evaluesTotal          [2] EvaluesTotal

        evaluesComponent      [3] EvaluesComponent }

--  This parameter indicates the charging event type.

 ChargeUnitsTotal ::= SEQUENCE {

        reportingConditionUnits [0] ReportingConditionUnits }

        ChargeUnitsComponent ::= SEQUENCE SIZE (1..2) OF SEQUENCE {

                monitorComponent [0] MonitorComponent,

                reportingConditionUnits [1] ReportingConditionUnits }

        EvaluesTotal ::= SEQUENCE {

                reportingConditionEvalue [0] ReportingConditionEvalue }

        EvaluesComponent ::= SEQUENCE SIZE (1..2) OF SEQUENCE {

                monitorComponent [0] MonitorComponent,

                reportingConditionEvalue [1] ReportingConditionEvalue }

        MonitorComponent ::= ENUMERATED {

                chargesAccessNetwork (0),

                chargesSpecificPLMN (1) }

        ReportingConditionUnits ::= CHOICE {

                endOfConnection  [0]  NULL,

                thresholdCountervalue  [1]  INTEGER }

        ReportingConditionEvalue ::=  CHOICE {

                occurenceOfEvent [0] NULL }

        MonitorMode   ::= ENUMERATED {

                interrupted(0),

                notifyAndContinue(1),

                transparent(2)

        }

--  For RNC operation "interrupted" will not be used in MonitorMode.

ENC ASN.1 Definition

EventNotificationChargingArg ::= SEQUENCE { 

         eventSpecificChargingInformation  [1] EventSpecificChargingInformation,

         legID                             [2] LegID       OPTIONAL,

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

 }

        EventSpecificChargingInformation ::= CHOICE {

             infoChargeUnitsTotal      [0] InfoChargeUnitsTotal

             infoChargeUnitsComponents [1] InfoChargeUnitsComponents

             infoEvalueTotal           [2] InfoEvalueTotal

             infoEvalueComponents      [3] InfoEvalueComponents }

        InfoChargeUnitsTotal ::= SEQUENCE {

                reportingConditionUnits  [0] ReportingConditionUnits ,

                units [1] Units}

        InfoChargeUnitsComponents ::= SEQUENCE SIZE(1..2) OF 

           SEQUENCE {

                reportingConditionUnits  [0] ReportingConditionUnits ,

                units [1] Units,

                monitorComponent [2] MonitorComponent }

        InfoEvalueTotal ::= SEQUENCE {

                reportingConditionEvalue  [0]  ReportingConditionEvalue,

                evaluesAndTsw  [1] EvaluesAndTsw}

        InfoEvalueComponents ::= SEQUENCE SIZE(1..2) OF

           SEQUENCE {

                reportingConditionEvalue  [0]  ReportingConditionEvalue,

                evaluesAndTsw  [1] EvaluesAndTsw,

                monitorComponent [2] MonitorComponent }

        Units ::= INTEGER

        EvaluesAndTsw ::= SEQUENCE {

                        e1 [0] INTEGER (0..8191) OPTIONAL,

                        e2 [1] INTEGER (0..8191) OPTIONAL,

                        e3 [2] INTEGER (0..8191) OPTIONAL,

                        e4 [3] INTEGER (0..8191) OPTIONAL,

                        e5 [4] INTEGER (0..8191) OPTIONAL,

                        e6 [5] INTEGER (0..8191) OPTIONAL,

                        e7 [6] INTEGER (0..8191) OPTIONAL,

                        tariffSwitchInterval [7] TariffSwitchInterval

                                                }

        TariffSwitchInterval ::= INTEGER

Section (B) 

Definition of Charge Units

This definition is taken from  ETSI ES 201 296 V1.2.1 (1999-11)

-- CommunicationChargePulse Type

        CommunicationChargePulse ::= SEQUENCE {

                pulseUnits [00] PulseUnits ,

                chargeUnitTimeInterval [01] ChargeUnitTimeInterval ,

                tariffDuration [02] TariffDuration }

-- PulseUnits Type

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

-- the PulseUnits is binary coded and has the value range from 0 to 255

-- ChargeUnitTimeInterval Type

ChargeUnitTimeInterval ::= OCTET STRING (SIZE(2))

-- The ChargeUnitTimeInterval is binary coded and has the value range from 0 to 35997. It begins with 200 milliseconds and

-- then in steps of 50 milliseconds.

-- the LSBit is the least significant bit of the first octet

-- the MSBit is the most significant bit of the last octet

-- the coding of the ChargeUnitTimeInterval is the following:

-- 0 : no periodic metering

-- 1 : 200 msec

-- 2 : 250 msec

-- ..

-- 35997 : 30 minutes

-- All other values are spare.

-- TariffDuration Type

TariffDuration ::= INTEGER (0..36000)

-- TariffDuration identifies with 0 unlimited duration and else in seconds unit.

-- 0 = unlimited

-- 1 =1 second

-- 2 =2 seconds

-- ...

-- 36000 = 10 hours

--

-- The duration indicates for how long time the communication charge component is valid.

Expiration of the tariff duration

-- timer leads to the activation of the next communication charge (if present).

-- In the case where there is no next communication charge in the communication charge sequence, the action to be performed

-- is indicated by the tariffControlIndicators.

