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Introduction:

At the last CAMEL adhoc group meeting the Transport of Charging Information to the Home Network was discussed. From the Siemens point of view we like the idea and will submit the relevant CR as an addition for CAMEL 4 to SA1 for their approval.

The original contribution was created by Ericsson and was available as S1C000022 to the CAMEL SA1 adhoc meeting at the 4th of July 2000. This contribution is attached unchanged.
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Reason for 
change:
This CR proposes to enable the CSE to request charging notifications from the serving MSC and to receive charging notifications from the serving MSC.

This method enables operators to receive charging information from visited networks.

This feature shall be available for Mobile Originated calls and Mobile Forwarded calls.

Serving networks may send Advice of Charge information to the VMSC; this may be done in Serving Network Based Services. This information may be reported to the CSE in the Home Network. The CSE may use this information to determine the charge of the call in the visited network.
This may reduce the complexity of charging tables required by the operators to support pre-paid charged calls for roaming subscribers.

Charge Information received over the access netrwork (ISUP) may also be reported to the CSE in the Home Network.

The Japanese ICBS requirement (Interconnection Charge Billing System) can also be fulfilled with the above feature.

The CSE shall also be able to request a charge/no-charge indication from the MSC.



Clauses affected:
5.3, 5.5, 5.8, 5.x
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Other 2G core specifications
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Other 
comments:
This mechanism is already standardised in CS1 (‘Request Notification Charging, Event Notification Charging’).

****Modified Section ****
5
Procedures for Mobile Originated Calls and Forwarded Calls

NOTE:
Other information elements not listed in the following subclauses may be necessary to meet some Stage 1 service requirements. Refer to the Stage 2 specification TS 23.078 for complete information element lists.

5.1
Initial service events

It shall be possible to specify which of the following initial service events shall initiate contact with the CSE:

-
Collection of dialled digits;

$(begin$(CAMEL3$).

-
Analysis of dialled digits - $(CAMEL3$);

-
Detection of unsuccessful call establishment - $(CAMEL3$).
Unsuccessful call establishment may be caused by:

-
route select failure.

$(end$(CAMEL3$).

The definition of which of the above initial service events shall initiate contact with the CSE is part of the subscriber’s CAMEL subscription information. Analysis of dialled digits can open a new dialogue regardless whether there exists a relationship or not. Upon detection of unsuccessful call establishment no new relationship is opened if there is already a dialogue open due to same CSI.

5.2
Criteria for contact with the CSE $(CAMEL2$)

It shall be possible for the HPLMN to specify criteria which must be satisfied before the CSE is contacted.

The following criteria may be defined.

5.2.1
CSI criteria applicable at call setup

5.2.1.1
CSI criteria applicable at call setup when dialled digits have been collected $(CAMEL2$)

CSI criteria may be defined for a subscriber for the case where collection of dialled digits has been performed $(CAMEL3$).

-
Criteria on the dialled number; these consist of:

-
The contents of the dialled number (a list of up to 10 dialled number strings may be defined in the criteria. Each dialled number string may be of any type of number (TON) format. supported by the access protocol); There is no restriction on the Number Plan Indicator (NPI).

-
The length of the dialled number (a list of up to three lengths may be defined).

-
The criteria on the dialled number may be collectively defined to be either "enabling" triggering criteria or "inhibiting" triggering criteria (see below). The HPLMN may also choose not to define any criteria on the dialled number.

-
A criterion on the basic service: this consists of a list of up to 5 basic service codes for individual basic services or basic service groups. The HPLMN may also choose not to define any criterion on the basic service.

-
A criterion on the type of call: this consists of defining whether or not the call must be a forwarded call. 

A call is treated as forwarded in this respect when either a forwarding supplementary service applies or when the call is forwarded as a result of a terminating CAMEL based service. The HPLMN may also choose not to define any criterion on the type of call.

If the criteria on dialled number are "enabling" then the dialled number criteria are satisfied if:

-
the dialled number matches a dialled number string defined in the criteria; or

-
the length of the dialled number matches a dialled number length defined in the criteria.

If the criteria on the dialled number are "inhibiting" then the dialled number criteria are satisfied if:

-
the dialled number does not match any of the dialled number strings defined in the critera; and

-
the length of the dialled number is not the same as any dialled number length defined in the criteria.

In these tests the dialled number matches one of the dialled number strings if:

-
the two numbers are of the same Type Of Number (TON); and

-
the two numbers have the same Number Plan Indicator (NPI); and

-
the dialled number is at least as long as the dialled number string in the criteria; and

-
all the digits in the dialled number string in the criteria match the leading digits of the dialled number.

If no criterion on the dialled number is specified then the dialled number criteria are satisfied.

The criterion on the basic service is satisfied if the basic service used for the call corresponds to any basic service code or basic service group defined in the criterion or if no basic service criterion is specified.

The criterion on the type of call is satisfied if the type of the call is the same as the type defined in the criterion or if no call type criterion is specified.

The criteria on the call setup event procedure are satisfied if:

-
the criteria on the dialled number are satisfied; and

-
the criterion on the basic service is satisfied; and

-
the criterion on the type of call is satisfied.

5.2.1.2
CSI criterion applicable at call setup for subscribed dialled services $(CAMEL3S)

A CSI criterion on the contents of the called number shall be defined for subscribed dialled services. A list of up to 10 called number strings may be defined in the criterion. Each entry in the called number list has associated with it a CSE identity and a service key which defines the service to be triggered if the criterion is satisfied.

The called number criterion is satisfied if the called number matches a called number string defined in the criterion.

In this test the called number matches one of the called number strings if:

-
the two numbers are of the same Type Of Number (TON); and

-
the two numbers have the same Number Plan Indicator (NPI); and

-
the called number is at least as long as the called number string in the criteria; and

-
all the digits in the called number string in the criteria match the leading digits of the called number.

5.2.1.3
CSI criterion applicable on detection of unsuccessful call establishment $(CAMEL3$)

A criterion on the release cause may be defined. This consists of a list of up to 5 cause values. The criterion on the release cause is satisfied if the received call release cause corresponds to any cause value defined in the list or if no criterion is defined.

5.3
Call set-up request procedure

5.3.1
Procedure when dialled digits have been collected

The purpose of this procedure is to detect a call set-up request at the point where digits have been collected but not analysed, and to allow the CSE to modify the handling of the call set-up request.

If (according to the CSI):

-
the subscriber is provisioned with a CAMEL based originating service; and

-
the call set-up request occurs; and

-
the criteria are satisfied $(CAMEL2$).

Then the VPLMN/IPLMN shall suspend call processing, make contact with the CSE and await further instructions.

For mobile originated calls the information listed in table: A-1 (Call set-up request procedure 1) shall be provided to the CSE if available.

· [Editorial alignment to stage 3]

For forwarded calls the information listed in table: A-1 (Call set-up request procedure 2) shall be provided to the CSE if available.

When the VPLMN/IPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN to act as described below.

-
perform charging activities; $(CAMEL2$);

-
activate other control service events for the call. The CSE shall have the possibility to send the following information:

-
The service event which shall be detected and reported:

-
Called party connection.

-
Call disconnection.

-
Calling party abandon -$(CAMEL2$).

-
Unsuccessful call establishment. In the case of no answer the CSE may provide a no answer timer -$(CAMEL2$).

-
The party in the call for which the event shall be detected and reported (calling or called party).

-
The type of monitoring (control or notification).

-
order in-band user interaction. $(CAMEL2$).

-
request charging notifications. $(CAMEL4$).

There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it shall issue one and only one of the following instructions:

-
bar the call (i.e. release the call prior to connection);

-
allow the call processing to continue unchanged;

-
allow the call processing with modified information. The CSE shall have the possibility to send the information listed in table: A-2 (Call set up request procedure 1).

5.3.2
Procedure for subscribed dialled services $(CAMEL3$)

The purpose of this procedure is to detect a call set-up request at the point where the called party number has been compared with the dialled services information, and allow the CSE to modify the handling of the call set-up request. Triggering of this procedure shall happen immediately after the procedure when dialled digits have been collected.

5.3.2.1
Initiation of contact with the CSE

If (according to the CSI):

-
the subscriber is provisioned with a CAMEL based originating service; and

-
the call set-up request occurs; and

-
the criteria are satisfied.

Then the VPLMN/IPLMN shall suspend call processing, make contact with the CSE and await further instructions.

Contact to the CSE shall (if necessary) be made in this manner before network dialled services are invoked.

For mobile originated calls the information listed in table: A-1 (Call set-up request procedure 3) shall be provided to the CSE if available.

For forwarded calls the information listed in table: A-1 (Call set-up request procedure 4) shall be provided to the CSE if available.

5.3.2.2
Further processing of the call

When the VPLMN/IPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN/IPLMN to act as described below:

-
allow the call processing to continue unchanged;

-
allow the call processing with modified information. The CSE shall have the possibility to send the information listed in table: A-2 (Call set up request procedure 2);

-
release the call;

-
perform charging activities (the CSE is only allowed to include charging data in the Call Data Record);

-
order in-band user interaction. (Interaction between the service triggered from previous triggering may be needed to avoid duplicated guidance etc.).

5.4
Calling party abandon $(CAMEL2$)

The purpose of this procedure is to manage an outgoing call set-up at the time it is terminated by the calling party before the call is established.

If the CSE has activated this service event for this call in notify mode and the calling party abandon event occurs the VPLMN/IPLMN shall:

-
notify the CSE and continue.

The following information shall be provided to the CSE:

-
Event met.

-
Type of monitoring.

The CSE shall send the following instruction:

-
allow the call processing to continue unchanged.

$(begin$(CAMEL3$).

If the CSE has activated this service event for this call in request mode and the calling party abandon event occurs the VPLMN/IPLMN shall suspend call processing, make contact with the CSE and await further instructions.

When the VPLMN/IPLMN has made contact with the CSE in request mode, the CSE shall be able to instruct the VPLMN to act as described below.

-
perform charging activities.

There shall be no restriction regarding the number of times the above instruction can be repeated. Once the CSE has concluded issuing the above instruction, it shall issue the following instruction:

-
allow the call processing to continue unchanged.

$(end$(CAMEL3$).

5.5
Unsuccessful call establishment $(CAMEL2$)

The purpose of this procedure is to manage an outgoing call set-up at the time when the call establishment is unsuccessful.

If no control relationship for the given call exists and 

-
the unsuccessful call establishment procedure is defined as initial service event (according to the CSI); and

-
the call attempt is unsuccessful; and

-
the triggering criteria are satisfied.

Then the VPLMN/IPLMN shall suspend call processing, make contact with the CSE and await further instructions.

If a relationship for the given call already exists and the CSE has activated this service event for this call and the unsuccessful call establishment event occurs the VPLMN/IPLMN shall:

-
suspend call processing, notify the CSE and await further instructions, or 

-
notify the CSE and continue call processing.

In both cases above the following information shall be provided to the CSE:

-
Event met.

-
Type of monitoring.

-
Cause for unsuccessful call establishment:

-
not reachable;

-
busy;

-
no answer;

-
route select failure.

If the unsuccessful call procedure is armed as a initial service event, the information listed in table: A-1 (Unsuccessful call establishment (MO)) shall be provided to the CSE additionally if available. A new relationship is opened only if triggering criteria are fulfilled and no relationship exists already for the same CSI - $(CAMEL3$).

When the VPLMN/IPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN/IPLMN to act as described below:

-
perform charging activities;

-
activate other control service events for the call. The CSE shall have the possibility to send the following information:

-
The service event which shall be detected and reported:

-
Called party connection.

-
Call disconnection.

-
Calling party abandon.

-
Unsuccessful call establishment. In thecase of no answer the CSE may provide a no answer timer.

-
The party in the call for which the event shall be detected and reported (calling or called party).

-
The type of monitoring (control or notification).

-
Order in-band user interaction.

-
request charging notifications. $(CAMEL4$).

There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it shall issue one and only one of the following instructions:

-
allow the call processing to continue unchanged;

-
allow the call processing with modified information. The CSE shall have the possibility to send the following information listed in table: A-2 (Unsuccessful call establishment (MO)).

-
release call.

5.6
Called party connection procedure

The purpose of this procedure is to manage an outgoing call set-up at the time when the called party answers and the call is successfully established.

If the CSE has activated this service event for this call and the called party connection event occurs the VPLMN/IPLMN shall: 

-
suspend call processing, notify the CSE and await further instructions, or 

-
notify the CSE and continue call processing.

The following information shall be provided to the CSE: 

-
Event met.

-
The party in the call for which the event is reported (only Called party applicable).

-
Type of monitoring.

When the VPLMN/IPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN to act as described below:

-
perform charging activities;

-
activate other control service events for the call. The CSE shall have the possibility to send the following information:

-
The service event which shall be detected and reported:

-
Call disconnection.

-
The party in the call for which the event shall be detected and reported (calling or called party);

-
The type of monitoring (control or notification).

-
Order in-band user interaction $(CAMEL3$).

There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it shall issue one and only one of the following instructions:

-
release the call;

-
allow the call processing to continue unchanged.

5.7
Reserved section

5.8
Call disconnection procedure

The purpose of this procedure is to manage the actions on disconnection of an established call. This procedure is applicable to the calling party and to the called party.

If the CSE has activated this service event for this call and the call disconnection event occurs the VPLMN/IPLMN shall: 

-
suspend call processing, notify the CSE and await further instructions, or 

-
notify the CSE and continue call processing.

The following information shall be provided to the CSE:

-
Event met;

-
The party in the call for which the event is reported;

-
Type of monitoring;

-
Disconnection reason. 

$(begin$(CAMEL2$).

When the VPLMN/IPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN/IPLMN to act as described below:

-
perform charging activities; 

-
activate other control service events for the call. The CSE shall have the possibility to send the following information:

-
The service event which shall be detected and reported:

-
Called party connection.

-
Call disconnection.

-
Calling party abandon.

-
Unsuccessful call establishment. In the case of no answer the CSE may provide a no answer timer.

-
The party in the call for which the event shall be detected and reported (calling or called party).

-
The type of monitoring (control or notification).

-
Order in-band user interaction.

-
request charging notifications. $(CAMEL4$).

$(end$(CAMEL2$).

There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it shall issue one and only one of the following instruction:

-
allow the call processing to continue unchanged, i.e. to release the call;

$(begin$(CAMEL2$).

-
Allow the call processing with modified information. The CSE shall have the possibility to send the information listed in table: A-2 (Call disconnection procedure (MO)): 

[Editors Note: If this feature causes any delay to finalise phase 2 specification it will be removed immediately] $(end$(CAMEL2$)

5.9
CSE initiated call release procedure

Following the CAMEL processing of the Call set-up request procedure it shall be possible for the CSE to initiate a call release at any moment of the call.

To use this procedure the CSE shall previously have activated any of these service events (with ”Type of monitoring” set to control).

5.10
Reserved section

****Next Modification ****
5.x
Charging Notification procedure $(CAMEL4$)
When charging information becomes available in the MSC, it shall be reported to the CSE.
Charging information shall only be reported to the CSE if this was requested by that CSE.
The type of charging information that shall be reported to the CSE depends on the type of information that was requested by the CSE.
