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7
Application Services

Applications/services such as MMS and LCS are provided to the 3G subscribers via service nodes (which are outside the scope of the 3G core network). These servers (service nodes) responsible for the provision of an application services to a subscriber, can generate a service related CDR to record the details of the service transaction provided. The specific CDRs are defined in the specification TS 32.235 "Charging data description for application services" [17].

7.1
Multimedia Messaging Service

The Multimedia Messaging Service (MMS) charging description is based on the interface description in TS 23.140 "Multimedia Messaging Service, Functional description, Stage 2 [19]. These MMS-CDRs are delivered by the MMS Relay/Server when receiving or delivering multimedia messages to the MMS User Agent or to another Multimedia Messaging Service Environment (MMSE).
7.1.1
Charging Principles

7.1.1.1
Charging Information

Charging information for the usage of Multimedia Messaging Service is collected for each MS by the Multimedia Messaging Relay/Server (MMS R/S), which is serving that MMS User Agent. The information that the operator uses to generate an invoice to the subscriber is operator-specific. Billing aspects, e.g. a regular fee for a fixed period, are outside the scope of the present document.

The MMS R/S collects charging information for each MS related with value-added service and the usage of MMS specific network resources.

The MMS R/S shall collect the following charging information:

-
usage of the MMS resources: the charging information shall describe the amount of data transmitted in MO and MT directions for the transfer of MM;

-
storage duration: the storage duration of MM is counted as either  (1) the time interval from the beginning of storage of the message until forwarding to another MMS R/S or as (2) the time interval from the beginning of storage until reception of the MM by an MMS User Agent. This is the time interval when a MM is saved on a non-volatile memory media;

-
usage of the general Packet-Switched domain resources: the charging information shall describe the usage of other Packet-Switched domain-related resources;

-
destination and source: the charging information shall provide the actual destination and source addresses used by the subscriber;

-
usage of the external data networks: the charging information shall describe the amount of data sent and received to and from the external data network;

-
the MMS R/S address: this provides the highest accuracy location information available.

7.1.2
Charging scenarios

This clause contains an example scenario illustrating the purpose and practical usage of the various types of records defined in the interface description [19]. These examples are by no means exhaustive. 

The MM submission in the MMS Relay/Server is routed in MMSO and MMSR direction. The Originator MMS Relay/Server and the Recipient MMS Relay/Server shall create the MMSO-CDR and the MMSR-CDR for the originator and recipient User Agent (UA).

For the purpose of these examples the following assumptions have been made:

· originator MMS UA party is "A" and recipient MMS UA is party "B";
· the generation of all of the CDR types has been enabled.
· the MMS UAs "A" and "B" support the submission of MMs;
· the MMS R/S supports the forwarding of an MM in response to a request from a MMS UA;

· the MMS UAs "A" and "B" support the request for forwarding of an MM;

· the MMS UAs "A" and "B" support the request for a delivery-report;

· the MMS UAs "A" and "B" support the request for a read-reply report;
· the recipient MMS UA "B" does not request a delivery report not to be generated;

· the recipient MMS UA "B" does not request a read-reply report not to be generated;

The following examples are included:

1)
MM submission within the same PLMN;

2)
MM submission within the same PLMN with delivery-report requested;

6) MM submission within the same PLMN with read-reply-report requested;
7) Forwarding of an MM within the same PLMN without prior retrieval;
8) MM submission between PLMN (A) and PLMN (B);

Figure 31 shows a typical example of transactions between a MMS User Agent and the MMS Relay/Server for an MM submission between two PLMNs with both delivery-report and read-reply requested
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 Figure 31: Example Abstract Message Flow

7.1.2.1     MM submission within the same PLMN
Figure 32 illustrates a simple MM submission from an originator MMS User Agent A ("A") to a recipient MMS User Agent B ("B") both within the same PLMN. In this scenario, the Originator MMS R/S is also the Recipient MMS R/S.

Having received an MM1_submit.REQ from "A", the MMS R/S responds with an MM1_submit.RES indicating the status of the request (i.e. accepted or rejected). The MMS R/S shall create an Originator MM1 Submission CDR (O1S-CDR). 
The MMS R/S generates a notification to "B" with an MM1_notification.REQ. The MMS R/S shall create a Recipient MM1 Notification Request CDR (R1NRq-CDR).

Upon reception of the MM1_notification.REQ, "B" responds with an MM1_notification.RES to acknowledge the reception (successful or unsuccessful). The MMS R/S shall create a Recipient MM1 Notification Response CDR (R1NRs-CDR).
"B" issues an MM1_retrieve.REQ to the MMS R/S to initiate the retrieval process. Having received an MM1_retrieve.REQ from "B", the MMS R/S shall create a Recipient MM1 Retrieve Request CDR (R1RtRq-CDR). 

The MMS R/S responds with an MM1_retrieve.RES containig the status of the request (i.e. successful delivery or unsuccessful delivery) and the MM content. The MMS R/S shall create a Recipient MM1 Retrieve Response CDR (R1RtRs-CDR). 
The records generated are subsequently transferred to the Billing System of the PLMN.

The following CDRs are generated in the MMS R/S for this scenario: 

Table 15: Charging Data Records Generated for an MM submission within the same PLMN
	Originator/Recipient MMS Relay/Server
	Trigger points

	Originator MM1Submission CDR (O1S-CDR)
	1

	Recipient MM1 Notification Request CDR (R1NRq-CDR)
	3a

	Recipient MM1 Notification Response CDR (R1NRs-CDR)
	3b

	Recipient MM1 Retrieve Request CDR (R1RtRq-CDR)
	4a

	Recipient MM1 Retrieve Response CDR (R1RtRs-CDR)
	4b
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Figure 32: MM submission within the same PLMN

7.1.2.2 MM submission within the same PLMN with delivery-report requested

Figure 33 illustrates an MM submission with a delivery-report requested from an originator MMS User Agent A ("A") to a recipient MMS User Agent B ("B") both within the same PLMN. In this scenario, the Originator MMS R/S is also the Recipient MMS R/S.

Having received an MM1_submit.REQ from "A", the MMS R/S responds with an MM1_submit.RES indicating the status of the request (i.e. accepted or rejected). The MMS R/S shall create an Originator MM1 Submission CDR (O1S-CDR). 

The MMS R/S generates a notification to "B" with an MM1_notification.REQ. The MMS R/S shall create a Recipient MM1 Notification Request CDR (R1NRq-CDR).

Upon reception of the MM1_notification.REQ, "B" responds with an MM1_notification.RES to acknowledge the reception (successful or unsuccessful). The MMS R/S shall create a Recipient MM1 Notification Response CDR (R1NRs-CDR).

"B" issues an MM1_retrieve.REQ to the MMS R/S to initiate the retrieval process. Having received an MM1_retrieve.REQ from "B", the MMS R/S shall create a Recipient MM1 Retrieve Request CDR (R1RtRq-CDR). 

The MMS R/S responds with an MM1_retrieve.RES containing the status of the request (i.e. successful delivery or unsuccessful delivery) and the MM content and requesting an acknowledgement to be generated by "B". The MMS R/S shall create a Recipient MM1 Retrieve Response CDR (R1RtRs-CDR). 
As requested by the MMS R/S, "B" responds with an MM1_acknowledgement.REQ to confirm successful message retrieval to the MMS R/S and to indicate it allows the sending of the delivery report to "A". The MMS R/S shall create a Recipient MM1 Acknowledgement Charging Data Record (R1RtRs-CDR)
The MMS R/S then delivers a delivery report to "A" with an MM1_delivery_report.REQ indicating the status of the MM delivery. The MMS R/S shall create an Originator MM1 Delivery Report CDR (O1D-CDR).
The records generated are subsequently transferred to the Billing System of the PLMN.

The following CDRs are generated in the MMS R/S in this scenario: 

Table 15: Charging Data Records Generated for an MM submission within the same PLMN with delivery-report requested
	Originator/Recipient MMS Relay/Server
	Trigger points

	Originator MM1Submission CDR (O1S-CDR)
	1

	Recipient MM1 Notification Request CDR (R1NRq-CDR)
	3a

	Recipient MM1 Notification Response CDR (R1NRs-CDR)
	3b

	Recipient MM1 Retrieve Request CDR (R1RtRq-CDR)
	4a

	Recipient MM1 Retrieve Response CDR (R1RtRs-CDR)
	4b

	Recipient MM1 Acknowledgement Charging Data Record (R1RtRs-CDR)
	5

	Originator MM1 Delivery Report CDR (O1D-CDR)
	7
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Figure 33: MM submission within the same PLMN with delivery-report requested
7.1.2.3 MM submission within the same PLMN with read reply report requested

Figure 34 illustrates an MM submission with a read-reply report requested from an originator MMS User Agent A ("A") to a recipient MMS User Agent B ("B") both within the same PLMN. In this scenario, the Originator MMS R/S is also the Recipient MMS R/S.

Having received an MM1_submit.REQ from "A", the MMS R/S responds with an MM1_submit.RES indicating the status of the request (i.e. accepted or rejected). The MMS R/S shall create an Originator MM1Submission CDR (O1S-CDR). 

The MMS R/S generates a notification to "B" with an MM1_notification.REQ. The MMS R/S shall create a Recipient MM1 Notification Request CDR (R1NRq-CDR).

Upon reception of the MM1_notification.REQ, "B" responds with an MM1_notification.RES to acknowledge the reception (successful or unsuccessful). The MMS R/S shall create a Recipient MM1 Notification Response CDR (R1NRs-CDR).

"B" issues an MM1_retrieve.REQ to the MMS R/S to initiate the retrieval process. Having received an MM1_retrieve.REQ from "B", the MMS R/S shall create a Recipient MM1 Retrieve Request CDR (R1RtRq-CDR). 

The MMS R/S responds with an MM1_retrieve.RES containing the status of the request (i.e. successful delivery or unsuccessful delivery) and the MM content and requesting a read-reply report to be generated by "B". The MMS R/S shall create a Recipient MM1 Retrieve Response CDR (R1RtRs-CDR). 

As requested by the MMS R/S, "B" responds with an MM1_read_reply_recipient.REQ indicating the status information how the MM was rendered (e.g. read, deleted without being read). The MMS R/S shall create a Recipient MM1 Read reply Recipient Charging Data Record (R1RR-CDR).
The MMS R/S then routes the read-reply report to "A" with an MM1_read_reply_originator.REQ. The MMS R/S shall create a Originator MM1 Read reply originator CDR (O1R-CDR).
The records generated are subsequently transferred to the Billing System of the PLMN.

The following CDRs are generated in the MMS R/S in this scenario: 

Table 15: Charging Data Records Generated for an MM submission within the same PLMN with read-reply report requested
	Originator/Recipient MMS Relay/Server
	Trigger points

	Originator MM1Submission CDR (O1S-CDR)
	1

	Recipient MM1 Notification Request CDR (R1NRq-CDR)
	3a

	Recipient MM1 Notification Response CDR (R1NRs-CDR)
	3b

	Recipient MM1 Retrieve Request CDR (R1RtRq-CDR)
	4a

	Recipient MM1 Retrieve Response CDR (R1RtRs-CDR)
	4b

	Recipient MM1 Read reply recipient CDR (R1RR-CDR)
	8

	Originator MM1 Read reply originator CDR (O1R-CDR)
	10
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Figure 34: MM submission within the same PLMN with read-reply report requested
7.1.2.4 Forwarding of an MM within the same PLMN without prior retrieval

Figure 35 illustrates an MM forwarding without prior retrieval from an originator MMS User Agent A ("A") to a recipient MMS User Agent B ("B") both within the same PLMN. In this scenario, the Originator MMS R/S is also the Recipient MMS R/S.
Upon reception of a request from "A" to forward an MM (without having to first retrieve the MM) with a MM1_forward.REQ, the MMS R/S responds with an MM1_forward.RES indicating the status of the request (i.e. accepted or rejected). The MMS R/S shall create a Forwarding CDR (F-CDR). 

The MMS R/S generates a notification to "B" with an MM1_notification.REQ. The MMS R/S shall create a Recipient MM1 Notification Request CDR (R1NRq-CDR).

Upon reception of the MM1_notification.REQ, "B" responds with an MM1_notification.RES to acknowledge the reception (successful or unsuccessful). The MMS R/S shall create a Recipient MM1 Notification Response CDR (R1NRs-CDR).

"B" issues an MM1_retrieve.REQ to the MMS R/S to initiate the retrieval process. Having received an MM1_retrieve.REQ from "B", the MMS R/S shall create a Recipient MM1 Retrieve Request CDR (R1RtRq-CDR). 

The MMS R/S responds with an MM1_retrieve.RES containing the status of the request (i.e. successful delivery or unsuccessful delivery) and the MM content. The MMS R/S shall create a Recipient MM1 Retrieve Response CDR (R1RtRs-CDR). 

The records generated are subsequently transferred to the Billing System of the PLMN.

The following CDRs are generated in the MMS R/S for this scenario: 

Table 15: Forwarding of an MM within the same PLMN without prior retrieval
	Originator/Recipient MMS Relay/Server
	Trigger points

	Forwarding CDR (F-CDR)
	11

	Recipient MM1 Notification Request CDR (R1NRq-CDR)
	3a

	Recipient MM1 Notification Response CDR (R1NRs-CDR)
	3b

	Recipient MM1 Retrieve Request CDR (R1RtRq-CDR)
	4a

	Recipient MM1 Retrieve Response CDR (R1RtRs-CDR)
	4b
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Figure 34: Forwarding of an MM within the same PLMN without prior retrieval
7.1.2.5 MM submission between PLMN (A) and PLMN (B)

Figure 35 illustrates a simple MM submission from a PLMN originator MMS User Agent A ("A") to a PLMN recipient MMS User Agent B ("B"). In this scenario, the Originator MMS R/S belongs to PLMN(A) and the Recipient MMS R/S blongs to PLMN(B). 
Having received an MM1_submit.REQ from "A", the Originator MMS R/S responds with an MM1_submit.RES indicating the status of the request (i.e. accepted or rejected). The Originator MMS R/S shall create an Originator MM1 Submission CDR (O1S-CDR). 
The Originator MMS R/S then routes the MM to the Recipient MMS R/S with an MM4_forward.REQ. The Originator MMS R/S shall create an Originator MM4 Forward Request CDR (O4FRq-CDR). 

Upon reception of the MM4_forward.REQ, the Recipient MMS R/S responds with an MM4_forward.RES to acknowledge the reception (successful or unsuccessful). The Recipient MMS R/S shall create a Recipient MM4 Forward CDR (R4F-CDR). The Originator MMS R/S shall create an Originator MM4 Forward Response CDR (O4FRs-CDR). 

The Recipient MMS R/S generates a notification to "B" with an MM1_notification.REQ. The Recipient MMS R/S shall create a Recipient MM1 Notification Request CDR (R1NRq-CDR).

Upon reception of the MM1_notification.REQ, "B" responds with an MM1_notification.RES to acknowledge the reception (successful or unsuccessful). The Recipient MMS R/S shall create a Recipient MM1 Notification Response CDR (R1NRs-CDR).

"B" issues an MM1_retrieve.REQ to the MMS R/S to initiate the retrieval process. Having received an MM1_retrieve.REQ from "B", the Recipient MMS R/S shall create a Recipient MM1 Retrieve Request CDR (R1RtRq-CDR). 

The MMS R/S responds with an MM1_retrieve.RES containg the status of the request (i.e. successful delivery or unsuccessful delivery) and the MM content. The Recipient MMS R/S shall create a Recipient MM1 Retrieve Response CDR (R1RtRs-CDR). 

The records generated are subsequently transferred to the Billing System of the PLMN.

The following CDRs are generated in both the Originator and the Recipient MMS R/S for this scenario: 

Table 15: Charging Data Records Generated for an MM submission between PLMN(A) and PLMN(B)
	Originator MMS Relay/Server
	Recipient MMS Relay/Server
	Trigger points

	Originator MM1Submission CDR (O1S-CDR)
	-
	1

	Originator MM4 Forward Request (O4FRq-CDR)
	-
	2a

	-
	Recipient MM4 Forward (R4F-CDR)
	2b

	Originator MM4 Forward Response (O4FRs-CDR)
	-
	2c

	-
	Recipient MM1 Notification Request CDR (R1NRq-CDR)
	3a

	-
	Recipient MM1 Notification Response CDR (R1NRs-CDR)
	3b

	-
	Recipient MM1 Retrieve Request CDR (R1RtRq-CDR)
	4a

	-
	Recipient MM1 Retrieve Response CDR (R1RtRs-CDR)
	4b
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Figure 35: MM submission between PLMN(A) and PLMN(B)
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