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1
Decision/action requested

It is proposed to add these IMS charging details to Rel-6 TS 32.260
2
References

-None-

3
Rationale

TS 24.229 refers to TS 32.260 for further details about the IMS charging information. Therefore, TS 32.260 should have detailed description about the usage of charging function addresses and charging correlation in IMS domain.

4
Detailed proposal

Change in Clause 2

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]-[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 TS 32.299: "Telecommunication management; Charging management; Diameter charging application

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

[52]
3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Records (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]-[99]
Void.

b)
Common 3GPP specifications
[100]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[101]
3GPP TS 22.101: "Service aspects; Service Principles".

[102]
3GPP TS 22.115 "Service aspects; Charging and Billing".

[103]
3GPP TS 23.002: "Network Architecture".

[104]
3GPP TS 23.003: "Numbering, addressing and identification".

[105]
3GPP TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".
c)
other Domain and Service specific 3GPP / ETSI specifications
[200]
3GPP TS 22.228: "IMS Stage 1".

[201]
3GPP TS 23.228: " Functional stage 2 description of IMS".

[202]
3GPP TS 24.228: “Signalling flows for the IP multimedia call control based on SIP and SDP, Stage 3”

[203]
3GPP TS 23.218: “IP Multimedia (IM) session handling; IM call model; Stage 2”

[204]
3GPP TS 24.229: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".

[205]-[299]
Void.

d)
Relevant ITU Recommendations

[300]
ITU-T Recommendation D.93: "Charging and accounting in the international land mobile telephone service (provided via cellular radio systems)".

[301]-[309]
Void.
[310]
ITU-T Recommendation E.164: "The international public telecommunication numbering plan".

 [311]-[329]
Void.
 [330]
ITU-T Recommendation Q.767: "Application of the ISDN user part of CCITT signalling System No.7 for international ISDN interconnections".

[331]-[349]
Void.
 [350]
ITU-T Recommendation X.25: "Interface between Data Terminal Equipment (DTE) and Data Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and connected to public data networks by dedicated circuit".

[351]
ITU-T Recommendation X.121: "International numbering plan for public data networks".

[351]-[399]
Void.
e)
Relevant IETF RFCs
[400]
IETF RFC 959 (1985): "File Transfer Protocol".
[401]
IETF RFC 3588 (2003): “diameter base protocol”

[402]
IETF Internet-Draft “Diameter Credit Control Application”

[403]
IETF RFC 2806: "URLs for Telephone Calls".

[404]
IETF RFC 3261: "SIP: Session Initiation Protocol ".

[405]
IETF RFC 2486: "The Network Access Identifier".
[406]
RFC 3455 (January 2003): "Private Header (P-Header) Extensions to the Session Initiation Protocol (SIP) for the 3rd-Generation Partnership Project (3GPP)".
End of Change in Clause 2

Change in Clause 4.2

4.2
IMS offline charging architecture

The architecture for IMS offline charging is described figure 4.2. The CDF and CGF are separated from the IMS network elements. The Release 5 specifications define logical element Charging Collection Function (CCF).  The CCF equals to CDF, and when ever term CDF is used in this specification it can be interpreted as CCF. The Rf interface is described in sub-clause 6.1.1 and Bi in sub-clause 6.1.2.
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Figure 4.2: IMS offline charging architecture

End of Change in Clause 4.2

Change in Clause 5

5
Charging Principles

5.1
IMS Charging Principles
The IMS AS and MRFC are able to distinguish whether to apply offline or online charging, i.e. whether to send charging information on the Rf interface to the CDF or on the Ro interface to the OCS, which includes ECF and SCF as described in chapter 4.3 (or to use both). The decision of which interface to use is based on the information (CDF and/or OCS address) the AS/MRFC receive in the SIP signalling and the system configuration as provisioned by the operator. If the AS/MRFC only receive the CDF address and do not receive an OCS address then they use only the Rf interface. If only the OCS address was provided then they use only the Ro interface. In cases where both CDF and OCS addresses are provided it is possible to use both interfaces simultaneously.

However, operators may overrule the addresses received via the SIP signalling and use their own configured rules instead. Operators may configure locally on the AS/MRFC an OCS and/or CDF address. The CDF address may be locally configured on all other IMS nodes also. The choice of whether the IMS nodes use the locally configured addresses or the addresses received by SIP signalling, and the decision on which interface(s) to use, is left for operator configuration.

All other IMS nodes (S-CSCF, P-CSCF, I-CSCF, BGCF and MGCF) apply offline charging via the Rf interface using the CDF address as received via SIP signalling or the locally configured CDF address. The S-CSCF supports online charging using the ISC interface, if the application server addressed over ISC is the IMS Gateway  Function, or using the Ro interface directly instead of the ISC, if the IMS Gateway Function is integrated with the S-CSCF..
The offline and online charging function addresses transferred in SIP signalling are encoded in the P-Charging-Function-Addresses as defined in RFC 3455 [406] and further described in following subclause. The P-Charging-Function-Addresses header contains the following parameters: CCF and ECF.
Editor Note: Rephrase section.
5.1.1 Charging Function Addresses
Subscriber specific charging function addresses are distributed to each of the IM CN subsystem entities in the home network for one side of the session (either the originating or terminating side) and are to provide a common location for each entity to send charging information. Charging Collection Function (CCF i.e. CDF) addresses are used for offline billing. Event Charging Function (ECF i.e. OCS) addresses are used for online billing.

There may be multiple addresses for CCF and ECF addresses populated into the P-Charging-Function-Addresses header of the SIP request or response. The parameters are ccf and ecf. Only one instance of ccf is required. Additional ccf addresses may be included by each network for redundancy purposes, but the first instance of ccf is the primary address. If ecf address is included for online charging, then additional instances may also be included for redundancy.

The CCF addresses and ECF addresses are retrieved from an Home Subscriber Server (HSS) via the Cx interface and passed by the S-CSCF to subsequent entities. When the S-CSCF receives any request or response (excluding ACK requests and CANCEL requests and responses) related to a dialog or standalone transaction, the S-CSCF may insert P-Charging-Function-Addresses header. The charging function addresses are passed from the S-CSCF to the IM CN subsystem entities in its home network, but are not passed to the visited network or the UE. When the P-CSCF is allocated in the visited network, then the charging function addresses should be allocated as locally preconfigured addresses. The AS receives the charging function addresses from the S-CSCF via the ISC interface. The AS may also retrieve the charging function addresses from the HSS via Sh interface.
5.2


IMS Charging Correlation

5.2.1

Basic Principles for IMS Domain Correlation

< Insert here a short description of IMS specific correlation and refer to TS 32.240, where general correlation mechanisms will be defined >
The IM CN subsystem generates and retrieves the following charging correlation information for later use with offline and online charging:
1.
IM CN subsystem Charging Identifier (ICID);

2.
Access network charging identifier:

a.
GPRS Charging Information;
3. Inter Operator Identifier (IOI);

4. Application Charging Identifier (ACID)

The charging correlation information is encoded in the P-Charging-Vector header as defined in the following subclauses. The P-Charging-Vector header contains the following parameters: icid, access network charging identifier and ioi.
General correlation mechanisms are defined in TS 32.240 [1].
5.2.2 IMS Charging Identifier (ICID)

< Insert here a detailed description how ICID is generated and how and when it should be used. I.e. more or less text that is currently in TS 24.229 should be here with clarifications and more details. >
The ICID is a mandatory part of the P-Charging-Vector header used for the correlation with charging data generated among the IM CN subsystem entities. It will be generated by the first IM CN subsystem entity involved in a SIP session or a session unrelated SIP transaction, and shared among the IM CN subsystem entities including ASs in both originating and terminating IM CN subsystems.

For each SIP session establishment a new, session specific ICID is generated. This ICID is then used in all subsequent SIP messages for that session (e.g., 200 OK, (re-) INVITE, BYE etc.) and must be valid until the session is terminated.

For each session unrelated, both initial and subsequent, SIP transaction (e.g. REGISTER, MESSAGE, PUBLISH, SUBSCRIBE, REFER, NOTIFY) a new, transaction specific ICID is generated. This ICID value is contained in the SIP request and response of the SIP transaction and must be valid for the duration of the transaction.

The first IM CN subsystem entity involved in a dialog (session) or standalone (non-session) method will generate the ICID and include it in the icid parameter of the P-Charging-Vector header in the SIP request. The P-CSCF will generate an ICID for mobile-originated cases. The I-CSCF will generate an ICID for mobile-terminated cases if there is no ICID received in the initial request (e.g. the originating network does not behave as an IM CN subsystem). The AS will generate an ICID when acting as an originating UA. The MGCF will generate an ICID for PSTN/PLMN originated calls. Each entity that processes the SIP request will extract the ICID for possible later use in with charging data. The I-CSCF and S-CSCF are also allowed to generate a new ICID for mobile terminated cases received from another network. This second ICID should be sent to originating network only if no ICID from originating side was received, otherwise the received ICID should be used in communication with originating network. Both generated ICIDs should be included to charging data.
The icid parameter is included in any requests or responses that include the P-Charging-Vector header. However, the P-Charging-Vector (and ICID) is not passed to the UE.
The ICID is also passed from the P-CSCF to the IP-CAN (GGSN ) via PDF, but the ICID is not passed to the SGSN. The interface supporting this operation is outside the scope of this document.

5.2.3
Access network charging identifier
5.2.3.1
General

The access network charging identifier is the media flow level data shared among the IM CN subsystem entities for one side of the session (either the originating or terminating side). GPRS charging information (GGSN identifier and PDP context information) is an example of access network charging identifier.
5.2.3.2
Acces network charging identifier
The IP-CAN (e.g. GGSN) provides the access network charging identifier to the IM CN subsystem. This information is used to correlate IP-CAN charging data with IM CN subsystem charging data, i.e. the access network charging identifier is used to correlate the bearer level (i.e. PDP context) with session level.
The access network charging identifier is generated at the first opportunity after the resources are allocated at the IP-CAN. The access network charging identifier is passed from IP-CAN to P-CSCF via PDF, over Go and Gq interfaces. Access network charging identifier will be updated with new information during the session as media flows are added or removed. The P-CSCF provides the access network charging identifier to the S-CSCF. The S-CSCF may also pass the information to an AS, which may be needed for online pre-pay applications. The access network charging identifier for the originating network is used only within that network, and similarly the access network charging identifier for the terminating network is used only within that network. Thus the access network charging identifier is not shared between the originating and terminating networks. The access network charging identifier is not passed towards the external ASs from its own network.

The access network charging identifier is populated in the P-Charging-Vector using the access-network-charging-info parameter. 
5.2.4 Inter Operator Identifier (IOI)
The Inter Operator Identifier (IOI) is a globally unique identifier to share between operator networks/service providers/content providers. There are two possible instances of an IOI to be exchanged between networks/service providers/content providers: one for the originating side, orig-ioi, and one for the terminating side, term-ioi.

The S-CSCF in the originating network populates the orig-ioi parameter of the P-Charging-Vector header in the initial request, which identifies the operator network from which the request originated. Also in the initial request, the term-ioi parameter is left out of the P-Charging-Vector header. The S-CSCF in the originating network retrieves the term-ioi parameter from the P-Charging-Vector header within the message sent in response to the initial request, which identifies the operator network from which the response was sent.

The S-CSCF in the terminating network retrieves the orig-ioi parameter from the P-Charging-Vector header in the initial request, which identifies the operator network from which the request originated. The S-CSCF in the terminating network populates the term-ioi parameter of the P-Charging-Vector header in the response to the initial request, which identifies the operator network from which the response was sent.
The MGCF takes responsibility for populating the orig-ioi parameter when a call/session is originated from the PSTN/PLMN. The MGCF takes responsibility for populating the term-ioi parameter when a call/session is terminated at the PSTN/PLMN.

IOIs will not be passed along within the network, except when proxied by BGCF to get to MGCF and I-CSCF to get to S-CSCF. However, IOIs will be sent to the AS for accounting purposes.
5.2.5 Application Charging Identifier (ACID)

< If ACID will be accepter, the same kind of description than for ICID should be included here, i.e. more general than in Annex B  >
End of Change in Clause 5

Change in Clause Annex A.1 

Annex A (normative):
CORBA IDL, Access Protocol

#ifndef GenericNetworkResourcesIRPSystem_idl

#define GenericNetworkResourcesIRPSystem_idl

#pragma prefix "3gppsa5.org"

module GenericNetworkResourcesIRPSystem 

{

   /**



    */

   typedef string DN;

   /**

    *  This module adds datatype definitions for types 

    *  used in the NRM which are not basic datatypes defined

    *  already in CORBA. 

    */

   module AttributeTypes

   {

      /**

       * An MO reference referres to an MO instance.

       * "otherMO" contains the  distinguished name of the referred MO.

       * A conceptual "null" reference (meaning no MO is referenced) 

       * is represented as an empty string (""). 

       * 

       */

      struct MOReference 

      {

         DN otherMO;

      };

      /**

       * MOReferenceSet represents a set of MO references. 

       * This type is used to hold 0..n MO references. 

       * A referred MO is not allowed to be repeated (therefore

       * it is denoted as a "Set")

       */

      typedef sequence<MOReference> MOReferenceSet;

      /**

       *  A set of strings. 

       */

      typedef sequence<string> StringSet;

 /**

       *  A set of long. 

       */



 typedef sequence<long> LongSet;

   };

};

#endif 

End of Change in Annex A.1

End of Document

�PAGE \# "'Page: '#'�'"  �� If this is programme code, PLEASE include the ENTIRE block of code from START to END.
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