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Introduction

This contribution proposes text for 23.815 relating to the methods for the distribution of charging information across the transport (GPRS) and the session. It proposes to change the method of ICID assignment to be assigned by the S-CSCF and for GPRS CID to be provided only to the P-CSCF, S-CSCF, CCF, and OCF.

Discussion

This contribution proposes procedures to support the distribution 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. It is necessary to pass the GPRS CID and the ICID, to be used for IMS CDRs, to the IMS elements that require this information. In addition, CDRs from the IMS elements must be passed on to a Charging Collection Function for Off-line charging and to a On-line Charging Function for On-line charging. 

In order to obtain the GPRS Charging ID, it is proposed to pass this information from the GGSN to the P-CSCF at the time of PDP context establishment. From the P-CSCF it would be passed on to the S-CSCF in appropriate SIP messages.

This contribution proposes to generate the ICID in the S-CSCF. This information would then be passed to the other IMS elements in approporiate SIP messages as shown.

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

5.3.2 Charging Correlation Principles 

To support the correlation of charging information, the following principles apply to both offline and online charging:

1. The correlation of charging information for an IMS session is based on the use of IMS Charging Identifiers. 

2. The  S-CSCF is responsible for assigning an ICID. This ICID shall then be passed along the whole SIP signaling path. However, this shall not preclude further elements (CSCFs) along the session path generating additional identifiers to be passed along.

3. The ICID is passed to all IMS network entities in the SIP signalling path. This is performed using SIP signalling. 

4. For the charging correlation between the PS domain and the IMS, one or more GPRS Charging IDs, which identify the PDP contexts of the session [7], are passed from the PS domain to the IMS. More specifically, these identifiers need to be transferred from the GGSN to the P-CSCF.

5. The GPRS Charging IDs are passed by the P-CSCF to the S-CSCF using SIP signalling. They are not transferred from one Home IMS (e.g. of the A-Party) to another Home IMS (e.g. the one of the B-Party). 
6. The ICID applies for the duration of the event with which it is associated. For example and ICID assigned during registration is valid until a de-registration occurs, an ICID assigned during session establishment is valid until session termination, etc.
The detailed effects of certain complex scenarios (e.g. forking, multiparty sessions) to these charging correlation principles are for further study.

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

7

Charging Message Flows
7.1
Distribution of charging information from different network elements and domains
Various information supporting On-line and Off-line charging mechanisms need to be distributed within the IMS. It is necessary to have available information to allow the correlation of charging data from the GPRS transport, from the IMS session control, and from Application Servers. 
The correlation of CDRs generated  by GPRS and by the 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 Charging Data 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 or for on-line charging. The following sections identify the procedures related to the generation and distribution of GPRS and IMS Charging IDs.

It is necessary to pass the GPRS CID and the IMS Charging ID, to be used for IMS CDRs, to the IMS elements that require this information. In addition, CDRs from the IMS elements must be passed on to a Charging Collection Function for Off-line charging and to an On-line Charging Function for On-line charging. 

In order to obtain the GPRS Charging ID in the IMS, this information is passed from the GGSN to the P-CSCF at the time of PDP context establishment. From the P-CSCF it is passed on to the S-CSCF in appropriate SIP messages.

The ICID is generated in the S-CSCF. This information is then passed to the other IMS elements in approporiate SIP messages as shown. 

7.1.1
Registration 

On activation of the signaling PDP context, a GCID is generated by the GGSN and passed to the P-CSCF. The P-CSCF passes the GCID in the subsequent forwarded registration message to the S-CSCF. The S-CSCF generates a unique IMS Charging ID (ICID) and sends this information in the registration response. The S-CSCF includes the GCID and the ICID in any CDRs related to registration and out-of-session signaling. 
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 7.1. Charging information distribution and 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 a P-CSCF is discovered.

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 GGSN sends the GCID information to the P-CSCF.
5.
Sometime after activating the PDP context, the UE initiates SIP registration to the P-CSCF. 

6.
The P-CSCF forwards the SIP registration toward the home network I-CSCF/S-CSCF including the GCID. Following interactions between the I-CSCF and HSS, the S-CSCF is identified and the SIP registration is forwarded on. The S-CSCF records the GCID and generates a unique IMS Charging ID (ICID).
7.
If registration time service control is performed, the ICID would be passed to the AS at this time.

8.
The Registration Response message is sent to the P-CSCF containing the ICID.
9.
The Registration Response message is forwarded to the UE with the charging information removed.

10.
Sometime after completing registration, the S-CSCF sends CDR(s) to the CCF/OCF with the GCID and ICID.

7.1.2
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. 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 P-CSCF. The P-CSCF will include the GCID(s) in the next SIP message 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 or in On-line charging data exchanges with an OCF related to this session.
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 7.2. Charging information distribution and 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. The S-CSCF generates an IMS Charging ID for this session.

3.
If Service Control is performed for this session, the S-CSCF interacts with the AS and passes the ICID. 
4.
The S-CSCF forwards the Invite as appropriate for this session including the ICID and Inter-Operator ID.
5.
The 183 Response is received from the called direction. This may or may not still contain the ICID and it may contain an IOI from the called party network.

6.
The 183 Response is forwarded to the P-CSCF including the ICID for this session.

7.
The 183 Response is forwarded to the UE with the ICID removed.
8.
The session initiation continues. 

9.
After sending the Final SDP message, the UE activates/modifies one or more PDP contexts for session bearers. 

10.
The GPRS subsystem responds for each activation/modification.

11.
Sometime after activating/modifying the PDP context, the GGSN sends a CDR(s) to the CGF with the GCID(s).
12.
Sometime after activating/modifying the PDP context, the GGSN sends the GCID(s) to the P-CSCF.
13.
The UE sends the SIP resource reservation success indication to the P-CSCF.

14.
The P-CSCF forwards the Success message to the S-CSCF including the GCID(s) for this session.

15.
The S-CSCF records the GCID(s) for use for this session. The S-CSCF then forwards the resource reservation success indication.

16.
The session initiation continues as usual. 

17.
Sometime after completing session initiation, the S-CSCF sends a CDR(s) to the CCF with the GCID(s) and ICID.

7.1.3
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. If the Invite already contains an ICID assigned by the calling network, the S-CSCF may add additional local charging identifier information as necessary. 

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 P-CSCF. The P-CSCF will include the GCID(s) in the next SIP message 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.
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 7.3. Charging information distribution and use at SIP mobile termination

1.
An Invite arrives at the S-CSCF of the called party. If the invite conatins an ICID, this is used by the S-CSCF (perhaps augmented with additional local network data). Otherwise the S-CSCF generates the ICID.
2.
If terminating services are invoked, the ICID would be passed to the AS at this time.
3.
The S-CSCF forwards the Invite to the P-CSCF including the ICID.
4.
The P-CSCF forwards the Invite to the UE without the ICID.

5.
Session initiation continues as usual.

6.
After receiving a resource reservation successful indication from the other end, the UE activates/modifies PDP contexts as necessary for session bearers.

7.
The GPRS subsystem returns a successful response.

8.
Sometime after activating/modifying the PDP context, the GGSN sends a CDR(s) to the CGF with the GCID.
9.
Sometime after activating/modifying the PDP context, the GGSN sends the GCID(s) to the P-CSCF.
10.
Continuing session establishment, the UE sends a ringing indication to the P-CSCF.

11.
The P-CSCF forwards the Ringing indication toward the S-CSCF with the GCID

12. The S-CSCF forwards the Ringing indication on without the GCID.

13.
The session initiation continues as usual.

14.
Sometime after completing session initiation, the S-CSCF sends a CDR(s) to the CCF with the GCID and ICID.

7.1.4
Use by Application Servers

The ICID is made available in the SIP signaling to Application Servers acting in a service control mode and can be made available to those acting as a SIP endpoint. Such applications would include the ICID in any CDRs related to this session.
For correlation of the GPRS and IMS charging data for On-line charging, an AS may need to receive the GPRS Charging ID along with the IMS Charging ID in charging data from the S-CSCF. This information is passed by the S-CSCF over the charging interface to the OCF for this user. In this case the AS and OCF are the same entity or the OCF shares the information with the application via appropriate interfaces.
Proposal

Include text in 23.815.
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