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Decision/action requested

The offline charging solution for IMS outlined in 3GPP technical specifications provides a way to record when a session ends normally or fails to setup, but it does not clearly identify a way to record when an existing session ends abnormally, e.g. in the case of a dropped call, in such a way as to distinguish it from a normally terminated session, nor does it identify a method to record a more descriptive code if desired when a session is cancelled before it is established.  The purpose of this paper is to propose an enhancement to the specifications to close this gap.
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Rationale

In 3GPP IMS offline charging, certain network elements, referred to as Charging Trigger Functions (CTF), send charging information to the Charging Data Function (CDF) for the purpose of generating a Charging Data Record (CDR).  The CTF sends the charging information to the CDF in an Accounting Request (ACR).  Within the ACR, there are Attribute Value Pairs (AVP) that contain the information used in crafting the CDRs.  The Cause-Code AVP (AVP 861) is defined as the AVP in the ACR that is used to provide a value indicating the reason for the session ending or identifying why a session did not setup successfully.  3GPP TS 32.299 covers the definition of the Cause-Code AVP.  

As given in 32.299, the Cause-Code AVP applies to the ACR[Stop] and/or ACR[Event] in offline charging.  The possible values are also given in 32.299, which includes both event-based transactions and session-based transactions.  For the proposal, the focus is on session-based transactions.  

In general, sessions that end normally will produce a Cause-Code of ‘0’ that is sent in the ACR[Stop] message triggered by the receiving/sending of a SIP BYE message; whereas, sessions that do not setup successfully will produce a Cause-Code value that is greater than zero, and in most cases the value is the SIP error response code to a SIP INVITE, e.g. 4xx, 5xx, 6xx.  Other possibilities exist for sessions that do not setup successfully, such as “Unspecified Error” (Cause-Code of ‘1’), “Unsuccessful session setup” (Cause-Code of ‘2’, typically used when a SIP CANCEL is issued), and “Internal Error” (Cause-Code of ‘3’).

In the case of an abnormally terminated session, i.e. a session terminated by the network through the use of a SIP BYE message due to a network issue, there is no provision in 32.299 for specifying a Cause-Code value that is distinct from the Cause-Code value assigned for a normally terminated session. Instead the CDR generated for an abnormally terminated session will have the same Cause-Code of ‘0’ as with a normally terminated session, and there is no other identifier in the CDR that can serve to distinguish a normal versus abnormal termination.  This presents a problem for downstream systems and organizations that analyze the CDRs from a reporting and/or troubleshooting perspective.

For a cancelled session, as stated above, the Cause-Code of ‘2’ is typically given, but it may be desired to record a more descriptive code giving the reason for the cancellation, especially if it is network initiated, which would be useful for reporting and/or troubleshooting.

Therefore, in order for a more descriptive reason to be recorded in the CDR for when a session is abnormally terminated or cancelled, an enhancement is needed in the standards.

4
Detailed proposal

In SIP there is a method identified for capturing a more descriptive reason for terminating or cancelling a session.  That method is defined in RFC 3326 and involves the inclusion of a Reason header in the SIP message, e.g. SIP BYE or SIP CANCEL.  The Reason header should include a Reason code which is used to identify a more descriptive reason for the specific SIP request.  According to RFC 3326, the Reason codes may be a SIP error code or a Q.850 cause code, but certain vendor implementations may include other code types, e.g. ANSI.  A Reason header may include multiple cause codes but only one for each code type.  For example, only one SIP error code is allowed in the Reason header of a SIP message.

3GPP TS 24.229 specifies the use of the Reason header in certain situations, such as session release by the network, and also gives the codes that should be given in the Reason header, which are typically SIP error codes.  

The proposal in this paper is to define a new 3GPP Rf AVP and corresponding CDR field for capturing the Reason header when it is included in a SIP BYE or CANCEL.  This paper includes a description of the new AVP and CDR field.

Reason-Header AVP

The Reason-Header AVP (AVP code TBD) is of type UTF8String and  holds  the complete Reason–header contents found in a SIP BYE or CANCEL.  This AVP may appear multiple times when there are multiple Reason-headers within a SIP BYE or CANCEL.
Below is a description of the proposed ABNF grammar for a new Reason-Header AVP as part of the IMS-Information AVP.

IMS-Information :: =
< AVP Header: 876>




…





*[ Reason-Header ]




…
The AVP code for the new Reason-Header AVP is TBD and would need to be defined in 3GPP TS 32.299.  The vendor ID for the AVP would be the 3GPP vendor ID of 10415.  The V and M AVP flags should be set for the AVP.  The P AVP flag may be set.  No encryption for the Reason-Header AVP is necessary.

List of Reason Header CDR field

This field contains the content of the Reason-header in the SIP BYE and CANCEL, and may contain multiple entries if there are multiple Reason-headers within a SIP BYE or CANCEL.

ASN.1 Syntax including the List of Reason Header CDR field

The List of Reason Header CDR field may be found in each of the record types defined below.

· S-CSCF

· P-CSCF

· I-CSCF

· MRFC

· MGCF

· BGCF

· AS

· E-CSCF

· IBCF

· TRF

· TF

· ATCF

· MMTEL

In each of these record types, an entry would be made as follows (highlighted below).

[RecordType]
::= SET

{


…


listOfReasonHeader

[TBD]
ListOfReasonHeader OPTIONAL,

…

}

The field number in the CDR is shown as TBD, and would need to be defined in the 3GPP TS 32.298.

Below is the IMS data type definition for the List of Reason Header CDR field.

ListOfReasonHeader
::= SEQUENCE OF ReasonHeaderInformation
ReasonHeaderInformation ::= SEQUENCE 

{


reasonHeader
[0] GraphicString OPTIONAL
}

