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1
Scope

The present document is part of a series of documents that specify charging functionality and charging management in GSM/UMTS networks. The GSM/UMTS core network-charging architecture and principles are specified in 3GPP TS 32.240 [1], which provides an umbrella for other charging management documents that specify.

· The content of the CDRs' per domain and subsystem (offline charging);

· The content of real-time charging messages per domain / subsystem (online charging);

· The functionality of online and offline charging for those domains and subsystems;

· The interfaces that are used in the charging framework to transfer the charging information (i.e. CDRs or charging events).

The complete document structure for these TSs is defined in 3GPP TS 32.240 [1].

The present document specifies in detail the Diameter based offline and online charging applications for 3GPP networks. It includes all charging parameters, scenarios and message flows..

All references, abbreviations, definitions, descriptions, principles and requirements, used in the present document, that are common across 3GPP TSs, are defined in 3GPP TR 21.905 [50]. Those that are common across charging management in GSM/UMTS domains or subsystems are provided in the umbrella document 3GPP TS 32.240 [1] and are copied into clause 3 of the present document for ease of reading. Finally, those items that are specific to the present document are defined exclusively in the present document.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

a)
The 3GPP charging specifications

[1]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging Architecture and Principles".

[2]-[9]
Void.

[10]
3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched (CS) domain charging".

[11]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".

[12]
3GPP TS 32.252: "Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging".

[13]-[19]
Void.
[20]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".

[21]-[29]
Void.
[30]
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

[31]
3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".

[32]-[49]
Void.

[50]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications”

[51]
3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) encoding rules description".

[52]
3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Record (CDR) file format and transfer".

[53]
3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging System (OCS) applications and interfaces".

[54]
3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data Record (CDR) transfer".

[55]-[69]
Void.

b)
Common 3GPP specifications 

[70]
3GPP TS 33.201: "Access domain security".

[71]-[199]
Void.

c)
other Domain and Service specific 3GPP / ETSI specifications

[200]
3GPP TS 23.207: "End to end quality of service concept and architecture".

[201]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".

[202]
3GPP TS 24.229: "IP Multimedia Call Control Protocol based on SIP and SDP; Stage 3."

[203]
3GPP TS 29.207: "Policy control over Go interface".

[204]
3GPP TS 29.229: "Cx and Dx Interfaces based on the Diameter protocol; Protocol Details".

[205]-[299]
Void.
d)
Relevant ITU Recommendations

[300]-[399]
Void.
e)
Relevant IETF RFCs

[400]
IETF RFC 959 (1985): "File Transfer Protocol".

[401]
IETF RFC 3588: "Diameter Base Protocol".

[402]
IETF Internet-Draft "Diameter Credit Control Application" v06 
[403]
IETF RFC 1350 "TFTP Protocol". 

[404]
IETF RFC 3455 , "Private Extensions to the Session Initiation Protocol (SIP) for the 3rd Generation Partnership Projects (3GPP)".

[405]
IETF RFC 3261: "SIP: Session Initiation Protocol".

[406]
IETF Internet-Draft, "SDP: Session Description Protocol".
http://www.ietf.org/internet-drafts/draft-ietf-mmusic-sdp-new-24.txt
NOTE:
The above reference will need to be updated to reference the assigned RFC number, once the draft achieves RFC status within the IETF.
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document the abbreviations given in 3GPP TR 21.905 [50], 3GPP TS 32.240 [1] and the following apply:


















3.2
Symbols

For the purposes of the present document, the symbols given in 3GPP TR 21.905 [50], 3GPP TS 32.240 [1] and the following apply:







3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [50], 3GPP TS 32.240 [1] and the following apply:

ACA
ACcounting Answer

ACR
ACcounting Request

AS
Application Server

AVP
Attribute Value Pair

CCA
Credit Control Answer

CCR
Credit Control Request
CDF
Charging Data Function
CDR
Charging Data Record
CI
Cost-Information
ECUR
Event Charging with Unit Reservation
FUI
Final-Unit-Indication

GSU
Granted-Service-Unit
IEC
Immediate Event Charging

IMS
IP Multimedia Subsystem

OCS
Online Charging System

SDP
Session Description Protocol

4
Architecture considerations
4.1
High level architecture

The Rf is a reference point between the Charging Trigger Function (CTF) and the Charging Data Function (CDF). The Ro is a reference point between the Charging Trigger Function (CTF) and the Online Charging Function (OCF). These reference points are intended for the transport of charging events and/or charging requests. Rf is used for offline charging whereas Ro is used for online charging. The following figures depict the position of the Rf and Ro reference points within the overall 3GPP charging architecture.
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CTF:
Charging Trigger Function 

CDF:
Charging Data Function 
CGF:
Charging Gateway Function

BD:
Billing Domain. This may also be a billing mediation device / post-processing system.

Figure 4.1: Logical ubiquitous offline charging architecture

Editor’s note: Separate the figures.

Different mappings of the ubiquitous offline charging functions, CTF, CDF and CGF, onto physical implementations are possible. For further details of the configuration refer to 3GPP TS 32.240 [1]. Details of the implementation options per domain / subsystem / service (usually a subset of the overall possible variants described above) are specified in the respective middle tier TS.

4.1.1
Charging related transfer requirements

Each CTF shall have lists of CDF and OCF addresses, to which it can send its charging events and/or charging requests. The lists shall be organized in address priority order. If the primary CDF/OCF is not available (e.g., out of service) then the CTF shall send the charging information to the secondary CDF/OCF and so on.

Each network element that generates charging information shall send the information only to the CDFs/OCFs of the same PLMN, and not to CDFs/OCFs in other PLMNs.

Each CDF in the PLMN may know of other CDFs' network addresses (e.g., for redundancy reasons, to be able to recommend another CDF address with the Redirection Request message). This is achieved by OAM&P configuration facilities that will enable each CDF to have a configurable list of peer CDF addresses.

5
3GPP charging applications requirements

5.1 Offline Charging

5.1.1
Rf Reference Point

Offline charging for both events and sessions shall be performed using the Rf reference point between the CTF (in the NE in question) and the CDF . The Rf reference point supports integrity protection and authentication for the case that the network element is outside the operator domain.

5.1.2
Offline Charging Requirements

Offline charging between the CTFs and the CDF shall allow for at least the following features:

-
Reliable transfer of charging information from the CTF to the CDF with acknowledgement mechanisms.

-
Support of redundancy mechanisms as described in the Diameter Base Protocol [401]

5.1.3
Charging Scenarios

5.1.3.1
Event based charging (stage 2)

In the following scenario, the CTF in the network element asks the CDF to store event related charging data.
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Figure 5.1.3.1 : Event Based Charging

1. Request for resource usage: UE-A requests the desired content/service from the network element.

2. Content/Service Delivery: the network element delivers the content/service.

3. Charging Data Generation: the CTF generates charging data related to content/service delivery

4. Record Charging Data Request: the network element requests the CDF to store event related charging data for CDR generation purposes.

5. Process Request: CDF stores received information. Whether the CDR is generated or not depends on CDR generation configuration.

6. Record Charging Data Response: the CDF informs the CTF that charging data was stored.

5.1.3.2
Session based charging (stage 2)

In the following scenario, network element asks the CDF to store session related charging data.
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Figure 5.1.3.2 : Session based charging

1. Request for resource usage: UE-A requests the desired session from the network element.

2. Session ongoing: the network element establishes the session

3. Charging Data Generation: the CTF generates charging data related to the session.

4. Record Charging Data Request: the CTF requests the CDF to store session related charging data for CDR generation purposes.

5. Process Request: CDF stores received information. Wheter the CDR is generated or not depends on CDR generation configuration.

6. Record Charging Data Response: the CDF informs the CTF that charging data was stored 
7. Charging Data Generation: the CTF generates charging data related to the session due to e.g. intermediate timer expiry

8. Record Charging Data Request: the CTF requests the CDF to store session related charging data for CDR generation purposes.

9. Process Request: CDF stores received information. Whether the CDR is generated or not depends on CDR generation configuration.

10. Record Charging Data Response: the CDF informs the CTF that charging data was stored 
11. Session release: the session is released

12. Charging Data Generation: the CTF generates charging data related to session due to session termination.

13. Record Charging Data Request: the CTF requests the CDF to store session related charging data for CDR generation purposes.

14. Process Request: CDF stores received information. Whether the CDR is generated or not depends on CDR generation configuration.

15. Record Charging Data Response: the CDF informs the network element that charging data was stored

5.2
Online Charging

5.2.1
Ro Reference Point

Online charging for both events and sessions between the CTF and the OCF is performed using the Ro reference point. The Ro reference point supports integrity protection and authentication for the case that the network element is outside the operator domain.

5.2.2
Basic principles of online charging

There are two sub-functions for online charging that affect online charging principles and require a more detailed description: rating and unit determination. Both rating and unit determination can be implemented centralized, i.e. on the OCF, or decentralized, that is, on the network element.

Unit determination refers to the calculation of the number of non-monetary units (service units, data volume, time and events) that shall be assigned prior to starting service delivery.

· With centralized unit determination, the OCF determines the number of non-monetary units that a certain service user can consume based on a service identifier  received from the CTF.  

· With the decentralized unit determination approach, the CTF determines itself how many units are required to start service delivery, and requests these units from the OCF.

After checking the service user's account balance, the OCF returns the number of granted units to the CTF. The CTF is then responsible for the supervision of service delivery. Particularly, the CTF shall limit service delivery to the corresponding number of granted units.

Rating refers to the calculation of a price out of the non-monetary units calculated by the unit determination function.

· With the centralized rating approach, the CTF and the OCF exchange information about non-monetary units. The OCF translates these units into monetary units. 

· With the decentralized rating approach, the corresponding rating control is performed within the CTF. Consequently, CTF and OCF exchange information about monetary units. 

Three cases for online charging can be distinguished: immediate event charging (IEC), event charging with unit reservation (ECUR) and session charging with unit reservation (SCUR). These cases are further described in 3GPP TS 32.240 [1].


5.2.3
Basic Operations and Scenarios

Immediate event charging is performed by the use of the "Debit Units" operation:

· "Debit Units Request"; sent from the CTF to the OCF
After receiving a service request from the subscriber, the CTF sends a Debit Units Request to the OCF. The CTF may either specify a service identifier (centralised unit determination) or the number of units requested (decentralised unit determination).

· "Debit Units Response"; sent from the OCF to the CTF 
The OCF replies to Debit Units Request with a Debit Units Response, which informs the CTF of the number of units granted for that NE as a result of the Debit Units Request. This includes the case where the number of units granted indicates the permission for the NE to render the requested service to the subscriber.

In addition to “Debit Units”, also the "Reserve Units" operation is used in case of charging with reservation:

· "Reserve Units Request"; sent from the network element to the OCF
The CTF requests the OCF to reserve a number of units for a service to be provided by that network element to the subscriber. In case of centralised unit determination, the CTF specifies a service identifier in the Reserve Unit Request, and the OCF determines the number of units requested. In case of decentralised unit determination, the number of units requested is specified by the CTF.

· "Reserve Units Response"; sent from the OCF to the network element 
The OCF replies to Reserve Units Request with a Reserve Units Response, which informs the CTF of the number of units that were reserved.

The consumed units are deducted from the subscriber's account after service delivery. Thus, the reserved and consumed units are not necessarily the same. Using this operation, it is also possible for the network element to modify the current reservation, including the return of previously reserved units.

5.2.4
Charging Scenarios

In order to perform event charging via Ro, the scenarios between the involved entities UE-A, OCF and NE/CTF need to be defined. The charging flows shown in this subclause include scenarios with immediate event charging and event charging with reservation. In particular, the following cases are shown:

1)
Immediate Event Charging

a) Decentralized Unit Determination and Centralized Rating

b) Centralized Unit Determination and Centralized Rating

c) Decentralized Unit Determination and Decentralized Rating

2)
Event charging with Reservation 

a) Decentralized Unit Determination and Centralized Rating

b) Centralized Unit Determination and Centralized Rating

c) Decentralized Unit Determination and Decentralized Rating

3)
Session charging with Reservation
a) Decentralized Unit Determination and Centralized Rating

b) Centralized Unit Determination and Centralized Rating

c) Decentralized Unit Determination and Decentralized Rating

The combination of Centralized Unit Determination with Decentralized Rating is not possible.

5.2.4.1
Immediate Event Charging

5.2.4.1.1
Decentralized Unit Determination and Centralized Rating

In the following scenario, the CTF asks the OCF to assign a defined number of units.
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Figure 5.2.4.1.1 : Immediate Event Charging with Centralized Rating and Decentralized Unit Determination

1. Request for resource usage: UE-A requests the desired resource from the network element.

2. Units Determination: depending on the requested service the CTF determines the number of units accordingly.
3. Debit Units Request: the CTF requests the OCF to assign the defined number of units.

4. Rating Control: assisted by the RF the OCF calculates the number of monetary units that represents the price for the number of units requested by the CTF.

5. Account Control: provided that the user's credit balance is sufficient, the OCF triggers the deduction of the calculated amount from the subscriber's account.

6. Debit Units Response: the OCF informs the CTF of the number of granted units.

7. Content/Service Delivery: the network element delivers the content/service at once, in fractions or in individually chargeable items, corresponding to the number of granted units.

8. Credit Unit Control (cont.): this function block is optional and a replication of items 2 to 6.

9. Content/Service Delivery (cont.): the continuation of content delivery occurs in correspondence with the occurrence of item 8.

10. Session released: Session is released.

5.2.4.1.2
Centralized Unit Determination and Centralized Rating

In the following scenario, the CTF asks the OCF to assign units based on the service identifier specified by the CTF.
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Figure 5.2.4.1.2 : Immediate Event Charging with Centralized Rating and Centralized Unit Determination

1. Request for resource usage: The UE-A requests the desired resource or content from the network element.

2. Debit Units Request: depending on the service requested by the UE-A, the CTF selects the service identifier and forwards the Debit Units Request to the OCF.
3. Units Determination: the OCF determines the number of non-monetary units needed for the content/service delivery, based on the received service key.
4. Rating Control: assisted by the RF the OCF calculates the number of monetary units that represent the price for the number of units determined in item 3.

5. Account Control: provided that the user's credit balance is sufficient, the OCF triggers the deduction of the calculated amount from the subscriber's account.

6. Debit Units Response: the OCF informs the CTF of the number of granted units. This includes the case where the number of units granted indicates the permission to render the service that was identified by the received service key.
7. Content/Service Delivery: the network element delivers the content/service at once, in fractions or in individually chargeable items, corresponding to the number of granted units.

8. Credit Service Control (cont.): this function block is optional and a replication of items 2 to 6.

9. Content/Service Delivery (cont.): the continuation of content delivery occurs in correspondence with the occurrence of item 8.

10. Session released: the session is released.

5.2.4.1.3
Decentralized Unit Determination and Decentralized Rating

In the following scenario, the CTF asks the OCF to assure the deduction of an amount of the specified number of monetary units from the subscriber's account.
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Figure 5.2.4.1.3 : Immediate Event Charging with Decentralized Rating and Decentralized Unit Determination

1. Request for resource usage: The UE-A requests the desired content/service from the network element.

2. Units Determination: depending on the service requested by the UE-A, the CTF determines the number of units accordingly.
3. Rating Control: the CTF calculates the number of monetary units that represent the price for the number of units determined in item 2.

4. Debit Units Request: the CTF requests the OCF to assure the deduction of an amount corresponding to the calculated number of monetary units from the subscriber's account.

5. Account Control: provided that the user's credit balance is sufficient, the OCF triggers the deduction of the calculated amount from the subscriber's account.

6. Debit Units Response: the OCF indicates to the CTF the number of deducted monetary units.

7. Content/Service Delivery: the network element delivers the content/service at once, in fractions or in individually chargeable items, corresponding to the number of units as specified in items 2 and 3.

8. Credit Amount Control (cont.): this function block is optional and a replication of items 2 to 6.

9. Content/Service Delivery (cont.): the continuation of content delivery occurs in correspondence with the occurrence of item 8.

10. Session released: the session is released.

5.2.4.1.4
Further Options

In addition to the flows that are specified in the previous subclauses, the Debit Unit operation may alternatively be carried out concurrently with service delivery, or after completion of service delivery.

5.2.4.2
Event charging with Reservation

5.2.4.2.1
Decentralized Unit Determination and Centralized Rating

In the following scenario, the CTF requests the reservation of units prior to service delivery. An account debit operation is carried out following the conclusion of service delivery.
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Figure 5.2.4.2.1 : Event Charging with Reservation / Decentralized Unit Determination and Centralized Rating

1. Request for resource usageThe UE-A requests the desired content/service from the NE.

2. Units Determination: depending on the requested service the CTF determines the number of units accordingly.

3. Reserve Units Request: the CTF requests the OCF to reserve the number of units determined in item 2.

4. Rating Control: assisted by the rating entity the OCF calculates the number of monetary units that represents the price for the number of units determined in item 2.
5. Account Control: the OCF checks whether the user's account balance is sufficient for the requested reservation.

6. Reservation Control: if the user's account balance is sufficient then the corresponding reservation is made.

7. Reserve Units Response: the OCF informs the CTF of the reserved number of units. Items 3 to 7 may be repeated several times.

8. Reserved Units Supervision: simultaneously with the service delivery, the CTF monitors the consumption of the reserved units.

9. Content/Service Delivery: the network element delivers the content/service at once, in fractions or in individually chargeable items, corresponding to the reserved number of units.

10. Debit Units Request: the CTF requests the OCF to assure the deduction of an amount corresponding to the consumed number of units from the subscriber's account. In the case that no further units are required for this service, an appropriate indication triggering the release of the remaining reservation is given.

11. Rating Control: assisted by the RF the OCF calculates the number of monetary units to deduct from the subscriber's account.

12. Account Control: the OCF triggers the deduction of the calculated amount from the subscriber's account.

13. Debit Units Response: the OCF informs the CTF of the actually deducted units. Items 10 to 13 may be repeated several times.

14. Session Release: the session is released.

5.2.4.2.2
Centralized Unit Determination and Centralized Rating

In the following scenario, the CTF requests the OCF to reserve units based on the service identifier  specified by the CTF. An account debit operation is carried out following the conclusion of service delivery.
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Figure 5.2.4.2.2 : Event Charging with Reservation / Centralized Unit Determination and Centralized Rating
1. Request for resource usage: The UE-A requests the desired content from the network element.

2. Reserve Units Request: depending on the service requested by the UE-A, the CTF selects the service identifier and forwards the Reserve Units Request to the OCF.

3. Units Determination: the OCF determines the number of non-monetary units needed for the content/service delivery, based on the received service key.

4. Rating Control: assisted by the RF the OCF calculates the number of monetary units that represent the price for the number of units determined in item 3.
5. Account Control: the OCF checks whether the user's account balance is sufficient for the requested reservation.

6. Reservation Control: if the user's account balance is sufficient, then the corresponding reservation is made.

7. Reserve Units Response: the OCF informs the CTF of the reserved number of units. This includes the case where the number of units reserved indicates the permission to render the service that was identified by the received service key. Items 2 to 7 may be repeated several times.

8. Granted Units Supervision: simultaneously with the service delivery, the CTF monitors the consumption of the reserved units.

9. Content/Service Delivery: the network element delivers the content/service at once, in fractions or in individually chargeable items, corresponding to the reserved number of units.

10. Debit Units Request: the CTF provides according to previous Reserve Units Response either the request to deduct of an amount corresponding to the consumed number of units from the subscriber's account, or solely the indication of whether the service was successfully delivered or not. In the case that no further units are required for this service, an appropriate indication triggering the release of the remaining reservation is given.

11. Rating Control: assisted by the RF the OCF calculates the number of monetary units to deduct from the subscriber's account.
12. Account Control: the OCF triggers the deduction of the calculated amount from the subscriber's account.

13. Debit Units Response: the OCF informs the CTF of the actually deducted units. Items 10 to 13 may be repeated several times.
14. Session Released: the session is released.

5.2.4.2.3
Decentralized Unit Determination and Decentralized Rating

In the following scenario, the CTF requests the OCF to assure the reservation of an amount of the specified number of monetary units from the subscriber's account. An account debit operation that triggers the deduction the amount from the subscriber's account is carried out following the conclusion of service delivery.
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Figure 5.2.4.2.3 : Event Charging with Reservation / Centralized Unit Determination and Centralized Rating
1. Request for resource usage: The UE-A requests the desired content from the network element.

2. Units Determination: depending on the service requested by the UE-A, the CTF determines the number of units accordingly.

3. Rating Control: the CTF calculates the number of monetary units that represent the price for the number of units determined in item 2.
4. Reserve Units Request: the CTF requests the OCF to assure the reservation of an amount corresponding to the calculated number of monetary units from the subscriber's account.
5. Account Control: the OCF checks whether the user's account balance is sufficient for the requested reservation.

6. Reservation Control: if the user's credit balance is sufficient, then the corresponding reservation is made.

7. Reserve Units Response: the OCF informs the CTF of the reserved number of monetary units. Items 4 to 7 may be repeated several times.
8. Budget Control: simultaneously with the service delivery, the CTF monitors the consumption of the granted amount.

9. Content/Service Delivery: the network element delivers the content/service at once, in fractions or in individually chargeable items, corresponding to the number of units.
10. Debit Units Request: the CTF requests the OCF to assure the deduction of an amount corresponding to the consumed number of monetary units from the subscriber's account.
11. Account Control: the OCF triggers the deduction of the consumed amount from the subscriber's account.
12. Debit Units Response: the OCF indicates to the CTF the number of deducted monetary units. Items 10 to 12 may be repeated several times.
13. Session Released: the session is released.

Editor’s note: Move the above intent to the session charging clause as it is not applicable to event charging. E.g. as an addition to the description in step 9.

5.2.4.3
Session charging with Reservation

5.2.4.3.1
Decentralized Unit Determination and Centralized Rating

In the following scenario, the CTF requests the reservation of units prior to session supervision. An account debit operation is carried out following the conclusion of session termination.
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Figure 5.2.4.3.1 : Session Charging with Reservation / Decentralized Unit Determination and Centralized Rating

1. Request for resource usageThe UE-A requests session establishment from the NE.

2. Units Determination: depending on the requested type of the session the CTF determines the number of units accordingly.

3. Reserve Units Request: the CTF requests the OCF to reserve the number of units determined in item 2

4. Rating Control: assisted by the RF the OCF calculates the number of monetary units that represents the price for the number of units determined in item 2.
5. Account Control: the OCF checks whether the user's account balance is sufficient for the requested reservation.

6. Reservation Control: if the user's account balance is sufficient then the corresponding reservation is made.

7. Reserve Units Response: the OCF informs the CTF of the reserved number of units. 

8. Reserved Units Supervision: simultaneously with the ongoing session, the CTF monitors the consumption of the reserved units.

9. Session ongoing: the network element maintains the session, corresponding to the reserved number of units.

10. Session Release: the session is released

11. Debit Units Request: the CTF requests the OCF to assure the deduction of an amount corresponding to the consumed number of units from the subscriber's account. In the case that no further units are required for this service, an appropriate indication triggering the release of the remaining reservation is given.

12. Rating Control: assisted by the RF the OCF calculates the number of monetary units to deduct from the subscriber's account.

13. Account Control: the OCF triggers the deduction of the calculated amount from the subscriber's account.

14. Debit Units Response: the OCF informs the CTF of the actually deducted units. 

5.2.4.3.2
Centralized Unit Determination and Centralized Rating

In the following scenario, the CTF requests the OCF to reserve units based on the session identifiers  specified by the network element. An account debit operation is carried out following the conclusion of session.
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Figure 5.2.4.3.2 : Session Charging with Reservation / Centralized Unit Determination and Centralized Rating
1. Request for resource usage: The UE-A requests the session establishment from the network element.

2. Reserve Units Request: depending on the requested type of the session by the UE-A, the CTF selects the service identifier and forwards the Reserve Units Request to the OCF.

3. Units Determination: the OCF determines the number of non-monetary units needed for the content/service delivery, based on the received service key.

4. Rating Control: assisted by the RF the OCF calculates the number of monetary units that represent the price for the number of units determined in item 3.
5. Account Control: the OCF checks whether the user's account balance is sufficient for the requested reservation.

6. Reservation Control: if the user's account balance is sufficient, then the corresponding reservation is made.

7. Reserve Units Response: the OCF informs the CTF of the reserved number of units. This includes the case where the number of units reserved indicates the permission to render the service that was identified by the received service key. 

8. Granted Units Supervision: simultaneously with the ongoing session, the CTF monitors the consumption of the reserved units.

9. Content/Service Delivery: the network element maintains the session corresponding to the reserved number of units.

10. Session ongoing: the CTF provides according to previous Reserve Units Response either the request to deduct of an amount corresponding to the consumed number of units from the subscriber's account, or solely the indication of whether the session was successfully established or not. In the case that no further units are required for this service, an appropriate indication triggering the release of the remaining reservation is given.

11. Session Released: the session is released.
12. Rating Control: assisted by the RF the OCF calculates the number of monetary units to deduct from the subscriber's account.

13. Account Control: the OCF triggers the deduction of the calculated amount from the subscriber's account.
14. Debit Units Response: the OCF informs the CTF of the actually deducted units. 
5.2.4.3.3
Decentralized Unit Determination and Decentralized Rating

In the following scenario, the CTF request the OCF to assure the reservation of an amount of the specified number of monetary units from the subscriber's account. An account debit operation that triggers the deduction the amount from the subscriber's account is carried out following the conclusion of session establishment.
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Figure 5.2.4.3.3 : Session Charging with Reservation / Centralized Unit Determination and Centralized Rating
1. Request for resource usage: The UE-A requests the session establishment from the network element.

2. Units Determination: depending on the requested type of the session by the UE-A, the CTF determines the number of units accordingly.

3. Rating Control: the CTF calculates the number of monetary units that represent the price for the number of units determined in item 2.
4. Reserve Units Request: the CTF requests the OCF to assure the reservation of an amount corresponding to the calculated number of monetary units from the subscriber's account.
5. Account Control: the OCF checks whether the user's account balance is sufficient for the requested reservation.

6. Reservation Control: if the user's credit balance is sufficient, then the corresponding reservation is made.

7. Reserve Units Response: the OCF informs the CTF of the reserved number of monetary units. 
8. Budget Control: simultaneously with the ongoing session, the CTF monitors the consumption of the granted amount.

9. Session ongoing: the network element maintains the session corresponding to the number of units.
10. Session Released: the session is released.

11. Debit Units Request: the CTF requests the OCF to assure the deduction of an amount corresponding to the consumed number of monetary units from the subscriber's account.
12. Account Control: the OCF triggers the deduction of the consumed amount from the subscriber's account.
13. Debit Units Response: the OCF indicates to the network element the number of deducted monetary units.

Editor’s note: If needed, it would be moved to another clause on revision.

5.3
Other requirements

5.3.1
Re-authorization

The server may specify an idle timeout associated with a granted quota. Alternatively, the client may have a configurable default value. The expiry of that timer shall trigger a re-authorization request.

Mid-session service events (re-authorisation triggers) may affect the rating of the current service usage. The server may instruct the credit control client to re-authorize the quota upon a number of different session related triggers that can affect the rating conditions.

When a re-authorization is triggered, the client shall reports quota usage. The reason for the quota being reported shall be notified to the server.
5.3.2
Threshold based re-authorization triggers

The server may include an indication to the client of the remaining quota threshold that shall trigger a quota re-authorization.

5.3.3
Termination action

The server may specify to the client the behaviour on consumption of the final granted units; this is known as termination action.

End of changes in Clauses 1 - 5

Change in Clause 6.1

6.1.
Basic Principles for Diameter Offline Charging

In order to support the offline charging principles described in the present document, the Diameter client and server must implement at least the following Diameter options listed in RFC 3588 [401], i.e. the basic functionality of Diameter accounting, as defined by the Diameter Base Protocol (RFC 3588 [401]) is re-used..

Editor’s note: Create a relation between the CTF & the Diameter client, and, the CDF and the Diameter Server.

The charging architecture implemented with the Diameter protocol adheres to the structure where all communications for offline charging purposes between the CTF and the CDF are carried out on the Diameter Rf interface, where the CTF reports charging information to the Charging Data Function (CDF). The CDF uses this information to construct and format CDRs. The above-mentioned interfaces are defined in 3GPP TS 32.240 [1].

End of change in Clause 6.1

Change in Clause 6.3.1

6.3.1
Online Specific Credit Control Application Requirements

For online charging, the basic functionality as defined by the IETF Diameter Credit Control application is used. The basic structure follows a mechanism where the online client (CTF) requests resource allocation and reports credit control information to the Online Charging System (OCS).

The usage and values of Validity-Time AVP and the timer "Tcc" are under the sole control of the credit control server (OCS) and determined by operator configuration of the OCS.

Editor’s note: There may be a requirement to add a minimum value for the Validity-Time AVP. It may need to be moved the subsection where the Validity-Time AVP is handled.

The online client implements the state machine described in Diameter Base Protocol [401] for "CLIENT, EVENT BASED" and/or "CLIENT, SESSION BASED". I.e. when the client applies IEC it uses the "CLIENT, EVENT BASED" state machine, and when the client applies ECUR it uses the "CLIENT, SESSION BASED" state machine for the first, intermediate and final interrogations.

The OCS implements the state machine described in Diameter Base Protocol [401] for the "SERVER, SESSION AND EVENT BASED" in order to support Immediate Event Charging and Event Charging with Unit Reservation.

End of change in Clause 6.3.1

Change in Clause 6.3.6.2

6.3.6.2
Reserve Units and Debit Units Operation Failure

In the case of an OCS connection failure, and/or receiving error responses from the OCS, please refer to RFC 3588 [401] and the Diameter Credit Control [402] for failure handling descriptions.

End of change in Clause 6.3.6.2

Change in Clause 7.1

7.1
Diameter Accounting AVPs

The use of the Attribute Value Pairs (AVPs) that are defined in the Diameter Base Protocol [401] is specified in clause 6.2 for offline charging and in clause 6.4 for online charging. The information is summarized in the following table with the base protocol AVPs listed in alphabetical order. Detailed specification of these AVPs is available in the base protocol specifications.

The 3GPP Charging Application uses the value 10415 (3GPP) as Vendor-Id.
Those Diameter AVPs that are used for offline charging are marked "Yes" in the following table. Those Diameter AVPs that are not used for offline charging are marked "No" in the following table. This implies that their content can (Yes) or can not (no) be used by the CDF for charging purposes.
End of change in Clause 7.1

Change in Clause 7.1.2.32

7.1.2.32
SIP-Method AVP

The SIP-Method AVP (AVP code 824) is of type UTF8String and holds the name of the SIP Method (INVITE, UPDATE etc.) causing an accounting request to be sent to the CDF.

End of change in Clause 7.1.2.32

End of document
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Change history

End of changes in Annexes
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