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1.
Introduction

Operators require the flexibility when launching IMS services to be able to charge in a variety of ways.  This can include volume, duration, media type, destination etc.  A variety of requirements from operators were outlined within S2-012918 (GSM A SerG requirements report).

This paper discusses the capability to be able to link the volume related charge information generated within the PS Domain with the SIP session related charge information available from the IMS elements.

2.
The PS Domain

Within the Kobe meeting a number of papers discussed the use of identification for charging data correlation (td 2885 and td 2815).   The key point to note within R5 IMS is the reliance upon the PS Domain as the main form of access, other access types (access independence) are possible.  The PS Domain is providing the main form of basic connectivity and currently provides volume based charge information.  The PS Domain also has a stable means of correlating charging for the roaming case (hGGSN) and also for correlation between the GGSN, SGSN and CSE (via the GPRS Charging Identity passed via GTP-C (see 29.060)).

Within the PS Domain the IMSI can also be utilised as a key component to identify the users, this also enables the charging and management systems to process PS Domain charging information as detailed in Td 2911.

3.
Charging aspects and correlation

In the PS Domain the CDRs relate to volume, while the SIP level (and CS domain) CDRs relate typically to session media types and duration. From the charging side the key feature is that operators need to be able to link the volume and duration/media information to allow overwriting of information certain aspects in the charging system. This will give flexibility in charging related to both media and/or volume.

Operator requirements (already listed in 23.815) section 5.2.1.1 suggests correlation on a per subscriber and also per session basis requirement: ability for parallel sessions eg. www and streaming and IMS.

When considering the different charging aspects, in particular how linkage of the CDR information at the sip level with that at the bearer (PS Domain) the solution needs to enable differential charging for components in sessions and also differentiate between IMS related session bearers and non IMS session bearers.

The issue is how do to differentiate between PS Domain bearers used for IMS (time based) and those used for 'other' applications such as www/file download (volume based) which could be using different PDP contexts at the same time as those used for IMS Sessions. 

4.
General charging identification and correlation requirements

23.815 already introduces some flexible requirements for operators to charge for the transport (bearer) and /or for session service and/or content, thus great flexibility is needed between the charging possible.  From an identification perspective the following requirements can be derived:

1.
It should be possible to identify the subscriber identity in harmony between PS Domain and IMS (where IMS uses PS Domain).  This common identification should be easily achieved and also be possible within the VPLMN when vGGSN is applied.

2.
It should be possible for the network to easily link CDRs to a specific IMS session, thus allowing different CDR information to be processed differently according to the ongoing sessions.  (Note; This relates to the general charging requirement number 11 in 23.815).

3.
It should be possible to differentiate between PDP contexts relating to ongoing IMS Sessions and parallel ongoing non-IMS PDP contexts (occurring at the same time) that are not related to IMS.

4.
Identification information should be grouped together in common CDRs to reduce post processing (database lookups etc).

5.
Information in CDRs from the PS Domain and IMS

Based upon the discussion above it is proposed for CDR information currently outlined within 23,228, 23.815 and the relevant PS Domain specifications to be enhanced to enable the following information to be provided by the following elements:

SGSN:

-
IMSI

-
GPRS Charging identity (as provided by the GGSN at session set-up)

[Note; this information is already included so unless any IMS specific enhancements are proposed to PS Domain charging no revision is likely for the SGSN, thus easing backwards compatibility.]

GGSN:

-
IMSI

-
GPRS Charging identity (as provided by the GGSN at session set-up)

To enable the GGSN to provide enhanced information to ease linkage of the IMS PDP context with the IMS session it is proposed that the ‘Token’ (if included in the PDP request) is included in the GGSN derived CDR:

-
SIP user plane session level token (this is available from the UE at user plane pdp request time)

PCSCF/PCF combination

At present the Rp interface is used to provide charging information from the PCSCF.  The PCSCF is the only common point having information on the SIP level aspects and also on the SDP/bearer level (for example the PCSCF can extract the ‘final SDP’ information).  As such the PCSCF/PCF combination is the ideal point to ease linkage of the PS Domain identification information and the IMS information.   Thus the following information should be provided in the CDR from the PCSCF: 

-
SIP related information (this should include the public identity from the SIP session requests and the Private identity from the registration)

-
SDP information (this will detail the media, codecs, bandwidth, IP Addresses, Port numbers etc...)

-
SIP user plane session level token (this is provided to the UE during user plane session establishment)

While the PCSCF can provide information on the final agreed SDP information it cannot produce information on the actual media streams/bearers that are applied, this information needs to be provided by the bearer network (e.g. the PS Domain).   To enable a simpler linkage of the IMS and PS Domain the relevant identification information should be passed from the PS Domain to be included into the PCSCF produced CDRs.  Of course the PS Domain identification information used by the PCSCF is only of relevance when the PS Domain is used.

Thus the following information should also be included in the PCSCF/PCF combination produced CDR details when PS Domain access is used for IMS:

-
IMSI (from the GGSN)

-
GPRS Charging identity (as provided by the GGSN at user plane session set-up)

-
SIP user plane session level token (this is available in the GGSN at user plane session set-up)

The availability of this information will allow the CCF/CGF to link the PS Domain charge records based upon the IMSI and GPRS Charge identity with the IMS specific information.  The presence of the SIP session level token will also enable verification that the correct token has been provided to take place.  Failure of the token to be present could enable mobiles to provide any token and thus try to defraud the service.  If the information provided above is made available in the PCSCF/PCF provided CDR information it will be much easier to identify and obtain the relevant GGSN produced information and thus differentiate between GGSN produced records for non-IMS communications and those used for IMS.

6.
Discussion on the SIP user plane session level token

At a first glance the SIP User plane token used for identification between the GGSN and PCSCF/PCF could be the one provided by the PCSCF during SIP session establishment.  However further analysis shows that it could be possible to use a locally generated token between the GGSN and the PCSCF/PCF combination.  The locally generated token could be used independently of the token that has passed via the UE.

The format of the token needs to be determined to ensure it has sufficient information to satisfy the requirements between the GGSN and the PCSCF/PCF combination. 

7.
Proposals

Based upon the discussion it is proposed that:

1. A new sub section titled ‘5.3.x Requirements of charging identification and correlation’ is added to 23.815 in chapter 5.3.

2. The requirements of section 4 are discussed and where applicable incorporated into 23.815.

3. A new sub section titled ‘5.3.y Charging information provided from different elements and domains’ is added to 23.815 in chapter 5.3. 

4. The elements and associated charging identification information identified in section 5 are discussed and where applicable incorporated into 23.815.

5. The use of locally generated tokens between the GGSN and the PCSCF/PCF is discussed.

