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General

This contribution discusses the various possibilities for charging and reporting in relation to CAMEL Phase 4. Especially the impact of CPH has been considered.

Apply Charging / Apply Charging Report

Since CAMEL phase2, the SCF may be responsible for the call duration control using AC/ACR CAMEL operations. After an ACR is reported, a new AC may be sent for the control of duration of the subsequent call portion. The AC/ACR procedure applies in the gsmSSF on call basis, the party to charge parameter being used only by the gsmSCF to identify the charged subscriber: the MS originating, the MS terminating, or the MS forwarded.

For CAMEL Phase 4, multi party calls are possible and  multiple Call Segments and legs are applicable. Therefore, also multiple AC/ACR may be necessary to control a multi party call. 

The following discusses various possibilities for AC/ACR in CAMEL phase4. The main important items to have in mind are the call period, the answer time, the tariff switch, the release of a leg and unsuccessfull call cases, SRF issues.

· AC/ACR per CSA

As in CAMEL Phase 2 and 3, there will be at most one AC pending for the complete call, that is one single AC/ACR is used for all Call Segments and legs in this CSA.

In addition to CAMEL Phase 2 and 3 the change of the call configuration, i.e. the export of a leg out of a Call Segment and the import of this into the Call Segment shall be reported if requested by AC so. E.g. the gsmSCF may stop charging if the Leg is put in “Hold” state”.

This solution has the advantage to have only  one call duration for the charged subscriber,  most probably the served mobile subscriber.  Howewer complexity is given to the gsmSCF to be able to handle a multi party call as a single call, i.e to treat the multiple answers, the multiple releases.See also the case for the "Per Call Segment" case.

· AC/ACR per passive leg 

The idea behind this is to see e.g. a Call Segment which is initiated by A party and which has now three parties (A, B and C) as two elementary calls A-B and A-C. There is at most one AC/ACR pending for each passive leg, passive legs are  the outgoing legs for MO, CF or SCF initiated call legs, and the incoming leg for the MT and VT case. 

The following needs to be considered:

· If within a terminating call the B party forwards the call there are two passive legs (A and C) but in CAMEL Phase 2 and 3 only one AC is used instead of possible two proposed by this solution. This is a lost of backward compatibility with phase2 and 3.

· If within a originating call the A party has a follow on call the leg of A party can not be charged

This solution implies that the gsmSCF uses time slices per elementary call. As before the charged subscriber will be most probably the served mobile subscriber.

· AC/ACR per outgoing leg (destination party)

There is at most one AC/ACR pending for each outgoing leg. The reason may be that mostly the outgoing legs are charged  

The following needs to be considered:

· There are some cases where also the incoming leg may be charged, e.g. an incoming roaming leg This is not possible by this solution.

In a three party call, the call can be seen as the two elementary subcalls  as indicated in the "AC/ACR per passive leg" discussion.

· AC/ACR per Call Segment 

There is at most one AC/ACR pending for each Call Segment. In addition to CAMEL Phase 2 and 3 also the change of the call configuration, i.e. the export of a leg out of a Call Segment and the import of a leg into the Call Segment will be reported for this CS if requested by AC so. The ACR indicates the point of time when the leg is connected to or disconnected from the CS (bridge)

The following needs to be considered:

· If multiple legs are within one Call and if several of them are in the alerting phase the points of time when they are answered are to be considered for charging. This would imply either multiple answer times within a single ACR or to send mutliple ACRs as soon they are requested by individual ACs. But have in mind that at one point in time only one AC can be pending.

This solution is similar to the solution per CSA with more flexibility to be able to charge on CS basis. Various Call Segments may be charged separately.

· AC/ACR per leg

There is at most one AC/ACR pending for each leg. As usual, if the SCF is not interested in charging no AC may be used for the leg. If the leg is moved also the pending AC for this leg will be moved.

For CAMEL phase2 and phase 3 configurations (two party call, call forwarding) using only a single AC will cover the CAMEL phase2 and phase 3 behaviour. For simple configurations and for CAMEL phase2 and phase 3 compatibility the following ACs can be used: in the basic call the leg of the B-Party has an pending AC or in case of a forwarded call the leg of the C party has an pending AC.

· Charging of the SRF leg

In CAMEL Phase 2 and 3 the chrging for the SRF will occur due to the normal charging AC. This works properly.

For CAMELPhase 4 multiple legs can be within a Call Segment to which a user interaction applies.  The most straight forward way will be to charge the SRF connection in the same way, that is to use a separate ID "srfCallSegment" which identifies the Call Segment to which the SRF is connected to. For simplicity and for consistency this ID should also be used if only one leg is within the Call Segment to which the SRF applies.

Conclusion

The approach to use one AC per leg is the most flexible one and should it be able to fulfill all requirements. 

It is not necessary that for each leg one AC is pending, e.g. if only two parties are in the CSA (as CAMEL Phase 2 and 3) AC will work properly if in the basic call the leg of the B-Party has an pending AC and/or in case of a forwarded call the leg of the C party has an pending AC. 

There shall be the possibility to have a separate srfCallSegmentID for identifying the SRF leg.

If a leg is split/moved also the corresponding pending AC will be moved too.

No separate reporting for the point of answers is necessary as for the per CS/CSA cases.

Furnish Charging Information

One FCI per leg, as in CAMEL Phases 2 and 3.

If the leg is split/moved the FCI is moved too.

Send Charging Information

One SCI for the CSA configuration, that is for the controlling leg in a MO (A party) or VT (B party) case.

No SCI if the call is initiated via the ICA new call.

The tariff switch is always the next one, that is the SCF can overwrite the current applicable SCI, with one or both sets of e-parameters and also the tariff switch.

Call Information Report

One CIR per leg, as in CAMEL Phases 2 and 3.

If the leg is split/moved the CIR is moved too.















































































