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Introduction

3GPP TR 23.815 v1.2.0 is more stable and additional IMS charging requirements are ready to be implemented in 3GPP TS 24.229.  This paper outlines an approach to define the stage 3 requirements for passing charging correlation information among IMS entities.  Separate contributions will suggest the specific changes to 3GPP TS 24.229.

Discussion

Overview of Data

3G TR 23.815 v1.2.0 describes a need for two levels of charging correlation mechanisms:

1. correlation within a session

2. correlation at media component level

The IMS Charging Identifier (ICID) is the session level data shared among the IMS network entities in both the calling and called IMS networks.  The ICID is used to correlate charging records that are generated from each IMS network entity.  The ICID needs to be passed in the SIP signalling that takes place when starting a dialog and for standalone messages.  There is also a need to pass an instance of ICID with the SIP registration, which may be used for any charging records related to signalling.

There are charging function addresses that need to be passed within a particular network such that the IMS network entities will send off-line and on-line charging data to the same destination. The Charging Correlation Function (CCF) name/address is needed by each of the IMS network entities for off-line charging.  The Event Charging Function (ECF) name/address is needed by the S-CSCF, AS and MRFC. Both types of addresses are obtained by the S-CSCF at registration time and need to be passed to other IMS network entities during dialog establishment. 

The GPRS Charging Identifiers (GCID) are the media component level data shared among the IMS network entities for one side of the session (either the calling or called side).  The GCIDs are not shared between the calling and called networks. GCIDs may be allocated and released during the session as media streams are added and removed. The GCID is a particular instance of access network charging information.

An Inter Operator Identification (IOI) from the calling network is passed to the called network to support inter operator charging.  Likewise an IOI is sent from the called network to the calling network

ICID

The first IMS network entity involved in a dialog (session) or standalone (non-session) message will generate the IMS Charging ID (ICID) and include it in the SIP request.  Each entity that processes the SIP request will extract the ICID for later use in a charging record.  The entities that generate ICID’s are as follows:

· P-CSCF – for mobile originated call

· I-CSCF – for mobile terminated call from a non-3GPP IP network (*)

· MGCF – for mobile terminated call from circuit-switched network (e.g. PSTN)

· AS – for messages initiated from AS acting as originating UA

(*) When the I-CSCF receives an INVITE request from another 3GPP IMS network, there should already be an ICID present.  In case there is not (e.g. INVITE was sent from non-3GPP network), then the I-CSCF will generate an ICID.  Also, it is allowed for the terminating network to use a separate ICID locally.

Although not required, it is allowed for the ICID to be passed in further requests.  However, the ICID should not be passed to the UE.

There is also a need to pass an instance of ICID with the SIP registration, which may be used for any charging records related to signalling.

Charging Function Addresses

The name/address of the Charging Collection Function (CCF) may be passed to each IMS network element within the same network so that they know where to send charging data. There will be separate CCF addresses for the calling party network and called party network. The S-CSCF gets the charging entity (CCF) at registration time passes it to the other IMS network entities during dialog setup (or standalone dialogs).  Some IMS network entities will receive the CCF address in the initial SIP request and others will receive the CCF address in the first possible response (not counting the 100 Trying message).  The CCF address will not be passed between the called party network and calling party network.

A similar mechanism is used to pass the address of the Event Charging Function (ECF), except only the AS and MRFC will receive the ECF name/address.

There may be a primary and secondary CCF/ECF provided by the HSS and passed to the other IMS network entities.

GPRS Charging ID (GCID)

There will be separate GPRS Charging Identifiers (GCID) for the calling party network and called party network.  The GPRS CID will only be shared with IMS network entities on one side of the call.  The GCID will contain an identifier for a GGSN and identifiers for one or more PDP contexts.  The GCID shall be passed at the first opportunity after the resources are allocated, which is expected to be the COMET/UPDATE request for mobile originated requests and the 180 Ringing response for mobile terminated requests.  The P-CSCF is responsible for obtaining the PDP context(s) information from the GGSN and correlating it with the SDP media flow(s).  There are two suggestions on how to do this correlation. One approach is to match the port numbers for the RTP streams. The other approach is to use the authorization tokens, with an assumption that the of ordering of the SDP media lines will correlate with the ordering of the authorization tokens (one per approved media flow).

The P-CSCF must share the GCID with the S-CSCF.  The S-CSCF will pass the GCID to the AS.
During a session, additional GCIDs may be added.  GCIDs may also be removed.  In both cases, there will be SIP signalling used to negotiate the SDP media flows (e.g. Re-INVITE), which will also carry the new GCID information in the COMET/UPDATE or 180 Ringing messages.

GCID is a specific case of an access network identifier. Other types of access network identifiers may be included instead of GCID. For example, access using IEEE 802.11b may have different information to pass.

IOI

The Inter Operator Identification (IOI) will be part of the general package of information to share between operator networks. The S-CSCF will generate the IOI prior to sending the initial request out to the called party network.  The receiving S-CSCF in the called party network will extract it and will not pass it along within the network.  The 183 response will contain the IOI of the called party network.

Processing Description

The charging parameters are not sent to the UE.  Rather, they are stripped off by the P-CSCF before sending the SIP message to the UE.  If the UE sends charging data in a SIP message body, then the P-CSCF shall strip it out before sending the SIP message along.

The four diagrams below show the SIP messages that will carry the charging parameters.  The charging parameters shown in red italics illustrate the first inclusion of the parameter towards an IMS network entity and it must be included.  The charging parameters shown in black may be included, but are not required.  Also, there is no requirement to “match” the charging parameters. The charging parameters may be in general be passed in all subsequent messages within the same IMS network.  However, there are some forbidden boundaries for passing the charging parameters.  Where a charging parameter has been explicitly left out of a message, this means the charging parameter is forbidden from being passed on that interface.

The diagrams show Mobile Originated (MO) and Mobile Terminated (MT) flavours of the GPRS CID, CCF and IOI.  These distinctions are for clarity in the diagrams.  Since GPRS CID and CCF are not meant to be shared outside of their half of the call/session, the data representation for these parameters does not need to distinguish the direction.  However, there should be some data available in the generated CDR such that they can be distinguished by the billing system. 

The diagrams do not show the MRFC.  When the MRFC is involved in the session it will also receive the ICID, CCF and ECF addresses.  The MRFC does not need to receive the GPRS CIDs or the IOI.

The diagrams show a generic Application Server (AS) with B2BUA functions.  None of the diagrams show the case of an Application Server (AS) initiating a standalone message.  The AS would generate the ICID in that instance.

Note that the HSS is omitted from all the diagrams below to simplify the drawings.

The diagrams do not show the generation of the Charging Detail Records (CDRs) or the CCF and Billing System operations.  These are outside the responsibility of CN1.  However, it is worth noting that will be possible to generate a CDR any time after the ICID and CCF address are received at an IMS network entity.
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Figure 1: Mobile Origination to PSTN
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Figure 2: Mobile Origination to Another UE
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Figure 3: Mobile Termination from PSTN
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Figure 4: Mobile Termination from Another UE

Summary of IMS Network Entity Behavior for Charging Parameters

P-CSCF

· The P-CSCF will generate ICID for mobile originated calls. 

· The P-CSCF will collect the GPRS CIDs from the GGSN, associate them with PDP contexts and pass them to the S-CSCF.

· The P-CSCF will extract charging parameters, but strip them off before sending messages to the UE.

· The P-CSCF will strip off any charging parameters received from the UE before sending messages on.

S-CSCF

· The S-CSCF will retrieve the CCF, SCF and ECF addresses from the HSS. S-CSCF will pass CCF to the other IMS network entities. S-CSCF will pass ECF to AS and MRFC. 

· The S-CSCF will extract the GPRS CIDs from the P-CSCF and pass them to AS.

· The S-CSCF will extract the ICID and pass it along.

· The S-CSCF will generate IOI and send it to the other party network.

· The S-CSCF will accept IOI from the other party network.

I-CSCF

· The I-CSCF will extract charging parameters and pass them along, except for CCF address.

· The I-CSCF will generate ICID for mobile terminated calls if there is no ICID received in the initial request (e.g. the calling party network is non-3GPP network).

BGCF

· The BGCF will extract charging parameters and pass them along.

MGCF

· The MGCF will generate ICID for mobile terminated calls. 

· The MGCF will extract charging parameters (CCF for all calls, ICID for mobile originated calls).


MRFC

· The MRFC will extract charging parameters (CCF and ICID).

AS 

· The AS will extract charging parameters (CCF and ICID) and pass them along.

· The AS may generate ICID when acting as an originating UA.

XML Format

All of the charging parameters will be included in SIP message bodies in the 3GPP specific XML object.  

The charging-vector addition is shown in red.

<?xml version="1.0" ?>

<!-- Draft DTD for the 3GPP IMS XML body. -->

<!DOCTYPE ims-3gpp [


<!-- ims-3gpp element: root element -->


<!ELEMENT ims-3gpp (vnid?, cell-id?, 



original-dialog-id?, destination-public-user-id?,



access?, charging-vector?)>


<!ATTLIST ims-3gpp version CDATA #REQUIRED>


<!-- vnid element: Visited network identity -->


<!ELEMENT vnid 



(#PCDATA)>


<!-- cell-id element: The Cell-Global-ID -->


<!ELEMENT cell-id 



(mcc, mnc, lac, ci)>


<!ELEMENT mcc




(#PCDATA)>


<!ELEMENT mnc




(#PCDATA)>


<!ELEMENT lac




(#PCDATA)>


<!ELEMENT ci




(#PCDATA)>


<!ATTLIST cell-id rat (utran | geran)
#REQUIRED>


<!-- original-dialog-id: original dialog ID -->


<!ELEMENT original-dialog-id (od-from, od-to, od-call-id)>


<!ELEMENT od-from 



(#PCDATA)>


<!ELEMENT od-to 



(#PCDATA)>


<!ELEMENT od-call-id 


(#PCDATA)>


<!-- public-user-id: public user ID -->


<!ELEMENT destination-public-user-id 
(#PCDATA)>


<!-- access: the type of access network (

<!ELEMENT access


(access-type, technology?)>


<!ELEMENT access-type
(gprs | wlan | fixed | (#PCDATA))>


<!ELEMENT technology
(utran| geran | 802.11a | 





802.11b | sat | adsl | (#PCDATA))>


<!-- charging-vector element: Charging Vector -->


<!ELEMENT charging-vector 

(icid, charging-functions?, access-network-info?, ioi?)>


<!-- icid element: IMS charging identifier -->


<!ELEMENT icid




(#PCDATA)>


<!-- charging-functions element: offline and online charging function identifiers --> 


<!ELEMENT charging-functions
(ccf*, ecf*)>


<!-- ccf element: offline charging collection function identifier --> 


<!ELEMENT ccf




(#PCDATA)>


<!-- ecf element: online event charging function identifier --> 


<!ELEMENT ecf




(#PCDATA)>


<!-- access-network-info element: access network identifiers --> 


<!ELEMENT access-network-info
(gprs-charging-info?, other-access-info?)>


<!-- gprs-charging-info element: GPRS access network charging information -->


<!ELEMENT gprs-charging-info
(ggsn, gcid+)>


<!ELEMENT ggsn




(#PCDATA)>


<!ELEMENT gcid




(pdp-index, pdp-id)>


<!ELEMENT pdp-index



(#PCDATA)>


<!ELEMENT pdp-id



(#PCDATA)>


<!-- other-access-info element: other, non-GPRS, access network charging information -->


<!ELEMENT other-access-info

(#PCDATA)>

<!-- ioi element: inter operator identifier --> 


<!ELEMENT ioi




(#PCDATA)>

]>

Open Issues

· It is still being discussed whether or not to pass the charging-vector information via a P-header instead of within an XML message body. The same information described here in XML would need to be available from the P-headers if they are used instead.

Proposal

Agree to the concepts described in this paper and use as a reference when considering the CRs for specific changes to 3GPP TS 23.218, 24.228 and 24.229.
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