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Introduction

Contribution [S2-020026] describes some Stage-2 level flows on applying vertical credit control on the Ro interface for some basic scenarios. Based on the discussions taken on the online architecture proposals, it became apparent that further details on the Ro interface mechanisms would help reaching a decision on the online IMS architecture. In particular, (the lack of) differences between session charging (e.g. time based) and event-based charging mechanisms are intended to be shown.

For the context of this contribution, Diameter is assumed to be used on the Ro interface [Diameter_base], [Credit_control].

Considerations

For the reader's convenience the basic structure of the applicable Diameter commands are shown here. Red color font indicates new AVPs for credit control. Black color font indicates AVPs that are part of the base protocol, all commands used within this contribution are part of the base protocol.

Note: [Credit_control] handles session charging and event-based charging in an integral manner, and provides solutions applicable for both.

<Accounting-Request> ::= < Diameter Header: 271, REQ, PXY >

                         < Session-Id >

                         { Acct-Application-Id }

                         { User-Name }

                         { Origin-Host }

                         { Origin-Realm }

                         { Destination-Realm }

                         { Accounting-Record-Type }

                         { Accounting-Record-Number }

                         [ Accounting-Sub-Session-Id ]

                         [ Accounting-RADIUS-Session-Id ]

                         [ Accounting-Multi-Session-Id ]

                         [ Accounting-Interim-Interval ]

                         [ Origin-State-Id ]

    [ Pricing-Enquiry-Indication ]

                      [ Time-Stamp ]

                      [ Requested-Service-Unit ]

                      [ Used-Service-Unit ]

    [ Abnormal-Termination-Reason ]
                    * [ Service-Parameter-Info ]                 
                       * [ Proxy-Info ]

                       * [ Route-Record ]

<Accounting-Answer> ::= < Diameter Header: 271, PXY >

                        < Session-Id >

                        { Acct-Application-Id }

                        { User-Name }

                        { Result-Code }

                        { Origin-Host }

                        { Origin-Realm }

                        { Accounting-Record-Type }

                        { Accounting-Record-Number }

                        [ Accounting-Sub-Session-Id ]

                        [ Accounting-RADIUS-Session-Id ]

                        [ Accounting-Multi-Session-Id ]

                        [ Error-Reporting-Host ]

                        [ Accounting-Interim-Interval ]

                        [ Origin-State-Id ]

   [ Subscription-Id ]

                     [ Granted-Service-Unit ] 

                     [ Cost-Information ]

                     [ Final-Unit-Indication ]
                      * [ Proxy-Info ]

                   * [ Route-Record ]

<Abort-Session-Request>  ::= < Diameter Header: 274, REQ, PXY >

                             < Session-Id >

                             { Origin-Host }

                             { Origin-Realm }

                             { Destination-Realm }

                             { Destination-Host }

                             { User-Name }

                             [ Origin-State-Id ]

                           * [ AVP ]

                           * [ Proxy-Info ]

                           * [ Route-Record ]

<Abort-Session-Answer>  ::= < Diameter Header: 274, PXY >

                            < Session-Id >

                            { Result-Code }

                            { Origin-Host }

                            { Origin-Realm }

                            { User-Name }

                            [ Origin-State-Id ]

                            [ Error-Message ]

                            [ Error-Reporting-Host ]

                          * [ Failed-AVP ]

                          * [ Redirected-Host ]

                            [ Redirected-Host-Usage ]

                            [ Redirected-Max-Cache-Time ]

                          * [ AVP ]

                          * [ Proxy-Info ]

                          * [ Route-Record ]

<Session-Termination-Request>  ::= < Diameter Header: 275, REQ, PXY >

                             < Session-Id >

                             { Origin-Host }

                             { Origin-Realm }

                             { Destination-Realm }

                             { Destination-Host }

                             { User-Name }

                             [ Origin-State-Id ]

                           * [ AVP ]

                           * [ Proxy-Info ]

                           * [ Route-Record ]

<Session-Termination-Answer>  ::= < Diameter Header: 275, PXY >

                            < Session-Id >

                            { Result-Code }

                            { Origin-Host }

                            { Origin-Realm }

                            { User-Name }

                            [ Origin-State-Id ]

                            [ Error-Message ]

                            [ Error-Reporting-Host ]

                          * [ Failed-AVP ]

                          * [ Redirected-Host ]

                            [ Redirected-Host-Usage ]

                            [ Redirected-Max-Cache-Time ]

                          * [ AVP ]

                          * [ Proxy-Info ]

The standard abbreviations of the commands are used throughout this document: 

ACR = Accounting Session Request

ACA = Accounting Session Answer

ASR = Abort Session Request

ASA = Abort Session Answer

STR = Session Termintion Request

STA = Session Termination Answer
The following example is based on the Stage-2 flows presented in [S2-020026], and adds some further details on how Diameter is assumed to be used for the Ro interactions.

UE-originated multimedia session
This procedure applies to UE-originated multimedia sessions, but the interactions on the Ro interface are depicted in a generic manner and may be used in other procedures.
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Figure 7.x UE-originated multimedia session with online charging interactions

When a SIP Invite is received by the S-CSCF for an originating multimedia session, the S-CSCF contacts the Charging Support Application Server according to the ISC mechanisms defined in [4]. The Charging Support AS may act as a SIP B2BUA to be in full control of the session.

1. Before progressing the establishment of the multimedia session, the Charging Support AS opens an accounting session with the OCF and performs credit control for the subscriber by sending an ACR command with the following attribute values: 

· Subscription ID: Public ID

· Pricing enquiry indication: no

· Time stamp: hh:mm:ss 

· Requested service unit: probably not needed here

· Used service unit: probably not needed here

· Service parameter info: Called party ID, SDP parameters

2. Based on the information received from the Charging Support AS, the OCF determines the pre-paid budget, performs credit check and credit reservation. The OCF then sends an ACA command to indicate a positive answer with the following attribute values:

· Subscription ID: Public ID

· Granted Service Unit: 10 mins

· Cost information: 10c a minute

· Final unit indication: no

The multimedia session establishment continues with the Charging Support AS forwarding the Invite request back to the S-CSCF. 

In this example, the S-CSCF subsequently sends the Invite to an Application Server that invokes a successful chargeable one-time event service. In this scenario money can be deducted directly from the user's account and confirmation of successful service execution is not needed.

3. The AS  performs one time event credit control prior to service execution. It sends an ACR command with the following attribute values:

· Subscription ID: Public ID

· Pricing enquiry indication: no

· Time stamp: hh:mm:ss 

· Requested service unit: if AS does rating, specific unit may be requested in this AVP

· Used service unit: probably not needed here

· Service parameter info: Service code 113

4. If the service cost information is not received by the OCF, OCF determines the price of the service according to the Service specific information received, and deducts the corresponding monetary amount from the user's account. If the cost of the service is included in the request received from the AS(i.e the AS includes Rating functionalities), OCF directly deducts the specified monetary amount from the user's account. The OCF returns a positive answer to the AS by sending an ACA command in order to authorize the service execution:

· Subscription ID: Public ID

· Granted Service Unit: If AS does rating, specific monetary amount may be included here. Otherwise a simple yes/no may be applicable

· Cost information: 50c (for this service)

· Final unit indication: no

The AS sends the SIP Invite message back to the S-CSCF, and session establishment continues according to the procedures defined in [4].  Upon successful session establishment, the Charging Support AS can start decreasing the granted service unit received from the OCF in step 2. 

5. The pre-paid budget has been consumed, and the Charging Support AS performs on-line credit control by sending an ACR command to the OCF with the following attribute values:

· Subscription ID: Public ID

· Pricing enquiry indication: no

· Time stamp: hh:mm:ss 

· Requested service unit: probably not needed here

· Used service unit: probably not needed here

· Service parameter info: Called party ID, SDP parameters

6. The OCF deducts the used monetary amount from the user's account, determines the pre-paid budget, performs credit check and credit reservation. The OCF then sends an ACA command to indicate a positive answer with the following attribute values:

· Subscription ID: Public ID

· Granted Service Unit: 10 mins

· Cost information: 10c a minute

· Final unit indication: yes


Steps 5 and 6 are repeated until the user terminates the session or the user's account runs empty. In this example, the user's account runs out of money, and the OCF returns a positive answer with a final indication. The final indication gives information to the Charging Support AS that this is the last granted service unit, after this service unit has been consumed, the SIP session must be released.

7. The Charging Support AS may send an STR command to release the credit control session.


8. The OCF acknowledges the termination of the credit control session by sending an STA response.

Upon receiving the final answer from the OCF (8), the Charging Support AS initiates the release of the SIP session by sending a BYE message to both the calling party and the called party.

As an alternative solution to the periodic service unit request, there can be a single ACR command and ACA response upon session initiation. The mechanism described in 5 and 6 could then be handled internally in the OCF. The OCF could then induce releasing the SIP session upon credit expiry by sending an ASR command to the Charging Support AS.
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