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Introduction

This contribution proposes text for 23.815 relating to the methods for the correlation of charging information across the transport (GPRS) and the session.

Discussion

This contribution proposes to achieve the correlation of charging information. Correlation of CDRs generated  by GPRS and IMS is done by identifying the set of GPRS CDRs by their GPRS Charging ID and associating them with CDRs generated by IMS entities. This is done by including the GPRS Charging IDs in the CDRs generated by the S-CSCF. 

In order to obtain the GPRS Charging ID, it is proposed to pass this information in the Activate PDP Context Accept (or Modify Accept) to the UE and to have it passed in SIP messages to the S-CSCF. This mechanism does not propose any special security arrangement between the GGSN and the P-CSCF to verify that the Charging ID is correct. This is based on an assumption that the purpose for the correlation of charging information for access transport (GPRS) with session and/or application charging information is to allow for the subsidy of the transport charges. Thus there is no advantage to the UE/user to tamper with the Charging ID. Therefore Charging IDs in normal, compressed or other form, may be passed between levels via the UE.

Of course it is possible that additional off-line audits of the information in the CDRs can be used to verify a correlation. For example the media information in the SIP SDP can be passed in IMS CDRs and may be compared to the packet type information in the GPRS CDRs.

------------------First Change------------------

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AS
Application Server

BGCF
Breakout Gateway Control Function

BS
Billing System

CCF
Charging Collection Function

CDR
Charging Data Records

CGF
Charging Gateway Function

CPCF
Content Provider Charging Function

CS
Circuit Switched

CSCF
Call Session Control Function 

GCID 
GPRS Charging ID

GGSN
Gateway GPRS Support Node

HPLMN
Home PLMN

ICID
IMS Charging ID 

I-CSCF
Interrogating-CSCF

IM
IP Multimedia

IM CN SS
IP Multimedia Core Network Subsystem

IMS
IP Multimedia Core Network Subsystem

IMSI
International Mobile Subscriber Identity
IP
Internet Protocol

ISDN
Integrated Services Digital Network

MGCF
Media Gateway Control Function

P-CSCF
Proxy-CSCF

PLMN
Public Land Mobile Network

PSTN
Public Switched Telephone Network

QoS
Quality of Service

RAB
Radio Access Bearer

SCCF
Subscriber Content Charging Function

S-CSCF
Serving-CSCF
SGSN
Serving GPRS Support Node

SIP
Session Initiation Protocol

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

------------------Next Change------------------

5.3
Correlation of charging information from different network elements and domains

Correlation of CDRs generated  by GPRS and IMS is done by identifying the set of GPRS CDRs using the appropriate GCIDs and associating them with CDRs generated by IMS entities. This is done by including the GPRS Charging IDs in the CDRs generated by the S-CSCF. The specific methods for correlation is up to the correlating entity but may be done either for off-line charging (e.g., Billing System) or for on-line charging (e.g., Online Charging Function). The following sections identify the procedures related to the generation and distribution of GPRS and IMS Charging IDs.

5.3.1
Signaling PDP context activation, SIP registration and out-of-session SIP use 

On activation of the signaling PDP context, a GCID is generated by the GGSN and returned to the UE in the Activate PDP Context Accept message. This ID is then included in the SIP registration message to the P-CSCF. The P-CSCF passes the GCID in the forwarded registration message to the S-CSCF. The S-CSCF generates a unique IMS Charging ID (ICID) and sends it in the registration response. The S-CSCF includes the GCID and the ICID in any CDRs related to registration and out-of-session signaling. 

5.3.2
Session Establishment – Mobile Origination 

On receipt of an Invite from the UE, the S-CSCF generates an ICID and inserts it in the forwarded Invite. The S-CSCF keeps the generated ICID and includes it in any CDRs related to this session. The ICID may be captured and used by any IMS entities on the signaling path, including the calling and called networks, if desired. The originating home S-CSCF and other desired entities will include this ICID in CDRs associated with this session.

If the UE activates/modifies one or more PDP contexts for session bearers, a GCID is generated by the GGSN for each context activated/modified and is passed to the UE. The UE will include the GCID(s) in the next SIP message to the P-CSCF. The P-CSCF forwards this information to the S-CSCF. The S-CSCF will remove this information and keep it for inclusion, along with the associated ICID, in any subsequent CDRs related to this session.

5.3.3
Session Establishment – Mobile Termination

On receipt of an Invite from an MGCF or from another IMS or IP endpoint, the S-CSCF will generate an ICID and insert it in the forwarded Invite. It is for further study whether the S-CSCF will generate an ICID in case the Invite already contains one. This relates to the case where the Invite originates in another IMS or the case where the Invite originates from an Internet or other SIP originating network.

The ICID is received by the P-CSCF which removes it from the Invite and keeps it for inclusion in any CDRs related to this session. 

If the UE activates/modifies one or more PDP contexts for session bearers, a GCID is generated by the GGSN for each context activated/modified and is passed to the UE. The UE will include the GCID(s) in the next SIP message to the P-CSCF. The P-CSCF forwards this information to the S-CSCF. The S-CSCF will remove this information and keep it for inclusion, along with the associated ICID, in any subsequent CDRs related to this session.

5.3.4
Use by Application Servers

The ICID can be made available in the SIP signaling to Application Servers acting in a service control mode or acting as a SIP endpoint. Such applications would include the ICID in any CDRs related to this session.

For non SIP applications accessed via normal packet data sessions, the GCID may be passed by the UE in appropriate application signaling messages to allow correlation of transport charging records with records from those applications.

5.3.5
Charging ID information flows

The following sections provide high level information flows for charging IDs in the IMS.

5.3.5.1
Registration

This flow shows the use of charging IDs in SIP registration operation. The SGSN, I-CSCF and HSS are not shown to simplify the flows.
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Figure 5.1. Charging ID use at SIP registration time

1.
The UE activates a PDP context for SIP signaling.

2.
The GPRS subsystem activates the signaling PDP context and returns the GPRS Charging ID (GCID).

3.
Sometime after activating the PDP context, the GGSN sends a CDR(s) to the CGF with the GCID.

4.
Sometime after activating the PDP context, the UE initiates SIP registration and passes the GCID to the P-CSCF. 

5.
The P-CSCF forwards the SIP registration toward the home network I-CSCF/S-CSCF including the GCID.

6.
The S-CSCF records the GCID and generates a unique IMS Charging ID (ICID). The Registration Response message is sent to the P-CSCF containing the ICID.

7.
The Registration Response message is forwarded to the UE.

8.
Sometime after completing registration, the S-CSCF sends a CDR(s) to the CCF with the GCID and ICID.

5.3.5.2
Session initiation – mobile originated

This flow shows the use of charging IDs in a mobile originated session initiation operation. The SGSN, I-CSCF and HSS are not shown to simplify the flows.
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Figure 5.2. Charging ID use at SIP mobile origination

1.
The UE sends an Invite message via the P-CSCF.

2.
The P-CSCF forwards the Invite to the S-CSCF.

3.
The S-CSCF generates a IMS Charging ID for this session and forwards it in the Invite message.

4.
The session initiation continues. IMS enties record the ICID as needed for this session.

5.
After sending the Final SDP message, the UE activates/modifies one or more PDP contexts for session bearers. 

6.
The GPRS subsystem responds for each activation/modification with a GPRS Charging ID.

7.
Sometime after activating the PDP context, the GGSN sends a CDR(s) to the CGF with the GCID.

8.
The UE includes the GCID in the next SIP message it sends, for example it sends the SIP resource reservation success indication including one or more GPRS Charging IDs.

9.
The P-CSCF forwards the Success message to the S-CSCF.

10.
The S-CSCF records the GCID for use for this session. The S-CSCF then forwards the resource reservation success indication.

11.
The session initiation continues as usual. 

12.
Sometime after completing session initiation, the S-CSCF sends a CDR(s) to the CCF with the GCID and ICID.

5.3.5.3
Session initiation – mobile terminated

This flow shows the use of charging IDs in SIP mobile terminated session initiation operation. The SGSN, I-CSCF and HSS are not shown to simplify the flow.
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Figure 5.3. Charging ID use at SIP mobile termination

1a.
For PSTN originated sessions the MGCF receives an ISUP IAM. The MGCF sends an Invite toward the S-CSCF. 

1b.
For Internet originated sessions or for IMS originated sessions an Invite may arrive from an external network.

2.
The S-CSCF generates an IMS Charging ID and forwards it in the Invite message.

3.
The P-CSCF forwards the Invite to the UE without the ICID.

4.
Session initiation continues as usual.

5.
After receiving a resource reservation successful indication from the other end, the UE activates/modifies PDP contexts as necessary for session bearers.

6.
The GPRS subsystem returns GPRS Charging IDs for each PDP context.

7.
Sometime after activating the PDP context, the GGSN sends a CDR(s) to the CGF with the GCID.

8.
The UE sends the GCID on the next SIP message, for example the UE sends a ringing indication to the P-CSCF including the GCID.

9.
The P-CSCF forwards the Ringing indication toward the S-CSCF with the GCID

10. The S-CSCF forwards the Ringing indication on.

11.
The session initiation continues as usual.

12.
Sometime after completing session initiation, the S-CSCF sends a CDR(s) to the CCF with the GCID and ICID.

Proposal

Include text in 23.815.
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