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Introduction 

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

Requirements
When 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. This is the case of foreign network usage. Even  in case of Outgoing Domestic calls, the charges accumulated from the access network are added to the airtime charges. These charges are defined by the access network(PSTN) operators and are dependent upon the distance between the originating and the terminating location,  duration of the call and time of day in which call is made. The charging information in the access network is distributed over various levels/exchanges in the network and the applicable charges are conveyed to the PLMN before answer.

Keeping in mind the network size, the no. of PLMN operators and the tariff structures, it is practically not possible to keep, maintain all the charging data at the CSE ( Camel Service Environment ) and search those records in real time. Hence, a mechanism is required by which the CSE may get this charging information from serving network's MSC during the call and can control this charging. This can be achieved by using RNC/ENC information flows as defined by ETSI (Ref. draft EN 301 931-2 Section 16 (Core INAP CS3)).

CSE needs this information largely in case of Prepaid services.

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

Ericsson in the last SA1 CAMEL ad hoc meeting had presented its considerations over this mechanism. The issues raised by Ericsson in CR S1C000068 are as follows :

Issue
· ApplyCharging (to convey call charge information to the VPLMN)  is normally sent to the VPLMN at DP Collected Info (when digits  have been collected). At that moment, the CSE can not have received the charging information from the VPLMN yet. The CSE would have to delay the sending of ApplyCharging.

· SendChargingInformation (to convey Advice-of-Charge information to the VPLM) shall be sent to the VPLMN before call answer. The charging information from the VPLMN is needed before SendChargingInformation can be sent. The requested charging  information may in some cases be received as late as call answer.

Discussion

In the network scenarios as described above, if the CSE cannot keep the charging tables with itself, then for Prepaid kind of services, it has to get this information from the serving PLMN. For this, on service invocation during call setup, the CSE shall ask for charging notification and activate the called party connection service event in control monitor mode. As the charging information is always received before call answer and shall be sent to CSE on receipt,  the CSE knows the charging information from serving PLMN at the called party connection service event. The CSE can at this point send ApplyCharging and SendChargingInformation. As these operations are supported in standards at this point, there should not be any problem.

Issue

There is no guarantee that the CSE will always receive the requested charging information. Hence, the charge tables in the pre-paid service are still required.

Discussion

As discussed above, a CSE requesting the serving PLMN for charging notifications is more due to a network characteristic and all the PLMNs in such a network with services controlling this charging should cater to this requirement. For a CSE deployed in a network, either the CSE has the charging information or it always gets it from the serving PLMN. If a subscriber roams to a PLMN which does not have the capability to send requested charging information, a subscriber shall not be allowed to invoke such (prepaid) services from this CSE. Reason being that the CSE cannot keep the network charging tables with itself and the PLMN cannot send charging notification. 

Issue 

Interworking with ISUP needs to be specified. There may be national ISUP variants in use. The specification of the interworking with ISUP may be a non-trivial task.

Discussion

No issue of ISUP interworking is foreseen for Mobile originated, forwarded, Mobile terminated calls.

