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Introduction

At its meeting in Hungerford, November 1999, SMG3 WP'C' discussed a set of contributions from Vodafone on the problem of ensuring that the gsmSCF has enough information to apply the correct charge for any type of MO, MT or forwarded call leg; this is essential for the correct operation of prepayment services. At that meeting, it was decided that the correct operation of prepayment services when OR is involved is an issue which needs to be resolved for CAMEL phase 3. This contribution considers the current capabilities of CAMEL phase 2, and identifies the enhancements which would need to be introduced into CAMEL phase 3 to ensure correct operation of prepayment services in all cases.

The Problem

If prepayment services are to operate correctly, the gsmSCF has to be aware of the destination of a call leg for a number of call cases:

1 For a normal MO call leg which has not been subject to basic OR (i.e. where the GMSC is in the same PLMN as the HLR of the B subscriber);

2 For an MO call leg which has been subject to basic OR (i.e. where the GMSC is not in the same PLMN as the HLR of the B subscriber);

3 For an MO call leg which has been subject to basic OR followed by call forwarding from the GMSC (either early call forwarding or optimally routed late call forwarding);

4 For a normal MT call leg where the call has not been subject to basic OR;

5 For an MT call leg where the call has been subject to basic OR;

6 For an MT call leg where the call has been subject to early call forwarding at the GMSC;

7 For an MT call leg where the call has been subject to OR of late call forwarding at the GMSC;

8 For a forwarding leg which originates from the GMSC where the original call was not subject to basic OR;

9 For a forwarding leg which originates from the GMSC where the original call was subject to basic OR.

10 For a forwarding leg which originates from the forwarding subscriber’s serving MSC and which is not subject to basic OR;

11 For a forwarding leg which originates from the forwarding subscriber’s serving MSC and which is subject to basic OR;

For case 1, the A subscriber pays a charge determined by the B subscriber number, which is available to the gsmSCF either from the initialDP message or from the result of any number translation in the gsmSCF.

For case 2, the A subscriber pays a charge determined by the destination address which is returned from the GMSC to the A subscriber’s serving MSC in the Answer message (as shown in GSM 03.79). Current CAMEL processing does not allow this address to be transferred to the gsmSCF.
For case 3, the A subscriber pays a charge determined by the forwarded-to number which is returned from the GMSC to the A subscriber’s serving MSC in the Answer message (as shown in GSM 03.79). Current CAMEL processing does not allow this address to be transferred to the gsmSCF.
For case 4, the B subscriber pays a charge (for the roaming leg) determined by the destination address for the roaming leg. Current CAMEL processing allows this address to be determined only by using Any Time Interrogation to determine the location of the B subscriber.

For case 5, the B subscriber pays no roaming leg charge. Current CAMEL processing does not allow the GMSC to indicate to the gsmSCF that a call has been subject to basic OR, although the gsmSCF could possibly deduce from the GMSC address that the call had been subject to basic OR.
For case 6, the B subscriber pays no roaming leg charge. Current CAMEL processing allows the GMSC to indicate to the gsmSCF that a call may be subject to early call forwarding before the HLR has requested an MSRN from the B subscriber's VLR (which covers the cases of CFU and CFNRc when the HLR determines from its own data that the B subscriber is not reachable), and to indicate to the gsmSCF that conditional call forwarding has occurred at the GMSC before the call has been extended to the B subscriber's VMSC.

For case 7, the B subscriber pays no roaming leg charge. Current CAMEL processing allows the GMSC to indicate to the gsmSCF that a call has encountered optimally routed late call forwarding.

For case 8, the B subscriber pays a charge determined by the forwarded-to number, which is available to the gsmSCF either from the initialDP message or from the result of any number translation in the gsmSCF.

For case 9, the B subscriber pays no charge for the forwarding leg; the A subscriber pays to route the call to the forwarded-to destination (in charging terms, this case is equivalent to case 3). Current CAMEL processing does not allow the GMSC to indicate that a call has been subject to basic OR, although the gsmSCF could possibly deduce from the GMSC address that the call had been subject to basic OR.
For case 10, the B subscriber pays a charge determined by the forwarded-to number, which is available to the gsmSCF either from the initialDP message or from the result of any number translation in the gsmSCF. 

For case 11, the B subscriber pays a charge determined by the destination address which is returned by the GMSC which interrogates the C subscriber’s HLR in the Answer message; the OR processing of the forwarding leg is identical to the OR processing of an MO call. Current CAMEL processing does not allow this address to be transferred to the gsmSCF.
Analysis

SMG1 have agreed to a change request to GSM 02.78 for CAMEL phase 2 which warns that services which depend on knowledge in the CSE of the destination address for a call leg (in particular prepayment services) will not function correctly if a call has been subject to optimal routeing. There is, therefore, no service requirement in CAMEL phase 2 to handle cases 2, 3, 5, 7, 9 & 11 correctly; however this service requirement exists for CAMEL phase 3.

Cases 1, 6, 7, 8 & 10 can be handled correctly and obviously using the current CAMEL processing, so they do not require any change to the CAMEL specifications.

Case 4 (the correct charging for the roaming leg in the MT call handling) can be achieved in the current CAMEL processing only by using Any Time Interrogation, for which support in the HLR is optional. The explicit transfer of the destination address for the roaming leg in the EventReportBCSM for answer would remove the need to rely on Any Time Interrogation, and would also be the basis of the enhancement required to support prepayment and similar services in call cases where OR has occurred.

Cases 5 & 9 require at least an indication to the gsmSCF that the call was subject to basic OR (and therefore the B subscriber should not pay the cost of a roaming leg (case 5) or forwarding leg (case 9).

Cases 2, 3 & 11 can be handled only by sending the destination address of the call to the gsmSCF. According to the current definition of Optimal Routeing, this address is sent to the originating VMSC in the ISUP Answer message, so the only way of sending the address to the gsmSCF which is handling the MO call leg is to include it in the EventReportBCSM which reports the answer to the gsmSCF.

Given the need to send the destination address to the gsmSCF for certain call cases, the proposed solution sends the destination address to the gsmSCF for all call cases, rather than impose a requirement to check the call case before deciding whether to send the destination address to the gsmSCF.

Overview of changes

Whenever an MSC sends an Initial Address Message, whether for an MO call leg, a roaming leg or a forwarding leg, it sends an internal message to the associated gsmSSF to cause the gsmSSF to store the destination address used in the Initial Address Message. This internal message includes an indication of whether the call was subject to basic OR and an indication of whether the call is subject to forwarding (in the MO case, the forwarding indication is always false). For the T-BCSM handling in the ORLCF case, the GMSC will send two destination address messages to the gsmSSF: the first will carry the MSRN, and the second will carry the FTN. The information in the second message overwrites the information in the first message.

When an MSC reports an answer to the associated gsmSSF, the internal message carries the destination address received in the ISUP Answer message if the call was subject to basic OR. This destination address, if it is present, overwrites the destination address previously stored in the gsmSSF.

When the gsmSSF sends an EventReportBCSM to notify the answer event to the gsmSCF, it includes as eventSpecificInfo the destination address, the OR indicator and the forwarding indicator. This allows the service logic in the gsmSCF to calculate the correct charge for the originating, terminating or forwarding leg.

The proposed changes are presented as change requests against the latest available versions of the relevant specifications: GSM 03.18 v7.1.0, GSM 03.78 v6.4.0, GSM 03.79 v7.1.0 & GSM 09.78 v6.4.0; if N2 endorses the changes, they can be incorporated into the current working drafts for CAMEL phase 3.

Conclusion

The transfer of the destination address in the eventSpecificInfo for the EventReportBCSM which notifies the answer event to the gsmSCF allows consistent processing in the service logic for MO, MT and CF call legs. N2 are asked to endorse the necessary changes to GSM 03.18, GSM 03.78, GSM 03.79 & GSM 09.78.


