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1. P-CSCF behavior when using forking model in CAT scenario
According to Annex A.3.1 of 3GPP TS 29.214 and Annex B.3 of 3GPP TS 29.213, when provisioning PCC rules for early media before the first final answer is received, the P-CSCF shall also provision the service information derived from any subsequent SDP offer-answer exchange within an early dialogue (e.g. in PRACK and OK(PRACK), or UPDATE and OK(UPDATE) ) using an AA request within the existing Diameter session containing the SIP-Forking-Indication AVP with value SEVERAL_DIALOGUES and the derived service information.

According to Annex A.3.2 of 3GPP TS 29.214 and Annex B.3 of 3GPP TS 29.213, when updating the provisioned PCC rules at the final answer, the P-CSCF shall send an AA request without the SIP-Forking-Indication AVP and include the service information derived from the SDP corresponding to the dialogue of the final response. The P-CSCF shall provision the full service information including the applicable Flow-Description AVP(s) and Flow-Status AVP(s).
2. P-CSCF behavior when using early session model in CAT scenario
According to Annex A.7.3 of 3GPP TS 29.214 and Annex B.3 of 3GPP TS 29.213, when updating the provisioned service information if the dialogue is established, the P-CSCF shall update the service information to match the requirements of the media described in the "session" disposition type SDP only. Then the early media described in the "early session" disposition type SDP are terminated.
3. P-CSCF behavior when using gateway model in CAT scenario

According to Annex A.1 of 3GPP TS 29.214 and Annex B.3 of 3GPP TS 29.213, when the P-CSCF identifies the relevant changes in the SDP and extracts the corresponding service information, the P-CSCF sends a Diameter AAR for an existing Diameter session and includes the derived updated service information.
4. Proposal
The P-CSCF will update the CAT media and normal media within the existing Diameter session, which could be the base to guide the study.
Proposed changes:
*** 1st Change ***

4.1
Scenario 1 Customized Alerting Tones (CAT) scenario

3GPP TS 24.182 [5] defines the usage of SIP and SDP signalling to provide Customized Alerting Tones. The CAT service is an operator specific service by which an operator enables the subscriber to customize the media which is played to the calling party during alerting of the called party. The media are inserted by an application server (AS).

3GPP TS 24.182 [5] defines the following models to provide CAT:

· Forking Model:
The caller´s UE will for the same SDP offer receive an SDP answer for the CAT early media and an SDP answer from the callee´s UE in different SIP dialogues. (see Figure 4.1-1)

· Early Session Model: The caller´s UE will send a SIP INVITE containing an SDP offer and receive the corresponding answer from the callee´s UE for the normal media and an SIP provisional response from the AS that contains an SDP offer of the "early session" disposition type for the CAT early media. The caller´s UE responds with a SIP PRACK message containing the SDP answer of the "early session" disposition type. Only one SIP dialogue is used. (see Figure 4.1-2)

· Gateway model: The caller´s UE will send a SIP INVITE and receive an SDP answer from the AS for the CAT early media. After the callee has answered, the caller´s UE will receive a new SDP offer containing an SDP offer for the media towards the callee and will reply with an SDP answer. Only one SIP dialogue is used. (see Figure 4.1-3)
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Figure 4.1-1. Example callflows for CAT forking model (Figure A.3.2-1 of 3GPP TS 24.182 [5])
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Figure 4.1-2. Example callflows for CAT early session (Figure A.4.2-1 of 3GPP TS 24.182 [5])
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Figure 4.1-3. Example callflows for CAT gateway model (Figure A.5.1-1 of 3GPP TS 24.182 [5])

For all models, the IMS Communication Service Identifier value for MMTEL will be used in the SIP signalling and CAT early media and established media cannot be distinguished based on this information. However, the CAT early media are marked with the media-level "a=content:g.3gpp.cat" SDP attribute.

The SIP/SDP signalling for CAT will be translated by the P-CSCF into Rx signalling towards the PCRF according to the Annex A of 3GPP TS 29.214 [4] and Clause 6.2 of 3GPP TS 29.213 [3]. In particular:

· The IMS Communication Service Identifier value for MMTEL will be provided as AF-Application-Identifier.

· The media-level "a=content:g.3gpp.cat" SDP attribute can be encapsulated within the "Codec-Data" AVP for corresponding media components.

· The forking model will be handled according to Annex A.3 of 3GPP TS 29.214 [4].

· The early session model will be handled according to Annex A.7 of 3GPP TS 29.214 [4].

· The gateway model will be handled according to Annex A.1 of 3GPP TS 29.214 [4].

· For all three models a single Rx session will be used.

The PCRF can thus recognise whether media described in the Rx service information are CAT early media or established media.

It is desirable that the PCRF configures the PCEF over the Gx interface (see 3GPP TS 29.212 [2]) in such a manner that separate charging records are generated for the CAT early media and for the established media.
*** 2nd Change ***

6.2
Solution 2: PCRF configuration solution addressing on requirement 1 and 3 for CT3
6.2.1
Introduction

This solution addresses requirement 1 and 3 for CT3 and specifically considers how the PCRF identify CAT media and normal media and how the PCEF separate charging records generated for CAT media and normal media.

6.2.2 
Procedure and Function Description

Addressing requirement 1 for CT3:
The P-CSCF shall identify the CAT early media accrording to the information of SDP.
NOTE 1:
The indicator to identify the CAT early media can be the information of SDP including a=content media-level attribute line with value of "g.3gpp.cat". It can be updated in the normative work.
The P-CSCF use Content-Type AVP within the Media-Component-Description AVP to mark the IMS content type for the PCRF to identify the CAT service information.
The Content-Type AVP determines the IMS content type of a session component. The following values are defined: 

NO_CONTENT_DETAIL (0)


This value is used to indicate that no information about the IMS content type is being provided. This is the default value applicable if the AVP is omitted.

CAT (1)


This value is used to indicate that the content corresponding to the affected media component is CAT early media.

NOTE 2:
The Content-Type AVP is a new AVP and the name, the definition and the encoding can be updated in the normative work.
The PCRF will be configured with a group of rating group(RG) or service ID(SID) for one service (e.g. IMS Communication Service) based on the IMS Communication Service Identifier within the AF-Application-Identifier AVP, and the IMS content type within the Content-Type AVP.


NOTE 3:
When the new AVP is used and the indicator to identify CAT early media is SDP a=content media-level attribute line, the a=content media-level attribute line do not need to be included in the "Codec-Data" AVP to avoid duplication of information. Otherwise, the "Codec-Data" AVP within the Media-Component-Description AVP shall be used to mark the IMS content type for the PCRF to identify the CAT service information This could be updated in the normative work.
Addressing requirement 3 for CT3:

The PCEF will separate charging records generated for CAT media and normal media based on the rating group(RG) or service ID(SID).
NOTE 4:
When the PCRF update the RG or service ID(SID) for the existing PCC rule, there can be some impact on the online and/or offline charging mechanism. This could be updated in the normative work. 
6.2.3 
Analysis
This solution can address the requirement 1 and 3 for CT3 and specifically considers how the PCRF identify CAT media and normal media and how the PCEF separate charging records generated for CAT media and normal media.
When the feature is supported, the additional requirements are as follows.
There are additional requirements on the P-CSCF:

· The P-CSCF shall identify the CAT early media accrording to the information of SDP.
NOTE 1:
The indicator to identify the CAT early media can be the information of SDP including a=content media-level attribute line with value of "g.3gpp.cat". It can be updated in the normative work.

· The P-CSCF shall be able to indicate the PCRF to mark the related media as the CAT service.

NOTE 2:
Whether introducing a new AVP or reusing the Codec-Data AVP to indicate the CAT service will be studied in the normative work.

There are additional requirements on the PCRF:

· The PCRF shall be able to be configured with a group of rating group(RG) or service ID(SID) for one service (e.g. IMS Communication Service). 
· The PCRF shall be able to update the RG or service ID(SID) for the existing PCC rule.
There is additional requirement on the PCEF:
· The PCEF shall be able to separate charging records generated for CAT media and normal media based on the rating group(RG) or service ID(SID).
NOTE 3:
When the PCRF update the RG or service ID(SID) for the existing PCC rule, there can be some impact on the online and/or offline charging mechanism. This could be updated in the normative work. 


*** 3rd Change ***
8.1
Conclusions and recommendations for CT3

The present document investigates some functional enhancements which can be used by IMS services to separate the volume usage between different IMS based services (e.g. CAT and voice calls, 3PTY conference, Communication waiting, Communication Hold).

When the feature is supported the following is to be standardized during CT3 normative work:
Addressing requirement 1 for CT3:
The P-CSCF shall identify the CAT early media accrording to the information of SDP.
NOTE A:
The indicator to identify the CAT early media can be the information of SDP including a=content media-level attribute line with value of "g.3gpp.cat". It can be updated in the normative work.
The P-CSCF shall indicate the PCRF to mark related media as the CAT service.
NOTE B:
Whether introducing a new AVP or reusing the Codec-Data AVP to indicate the CAT service will be studied in the normative work.

NOTE C:
If duplicated Rx session are used, the DUPLICATED_AF_SESSION Permanent Failure can occur.


The PCRF could be configured with a group of rating groups or service IDs for one service (e.g. IMS Communication Service). The PCRF will assign a different rating group or service ID for the different identified media. The PCRF shall be able to update the RG or service ID(SID) for the existing PCC rule.
NOTE D:
The number configured for a group of rating groups or service IDs for one service will limit the number that PCRF support Rx sessions when the previous Rx session with same “AF-Application-Identifier”still exists. Whether the PCRF reject the coming new Rx session or not when the number of group of rating groups or service IDs for one service reached the configuration will be studied in the normative work.
Addressing requirement 2 for CT3:

When the mechanism is supported, the P-CSCF shall include the media-level SDP attribute within the "Codec-Data" AVP when available.
Editor's Note: How to supply the information to identify the meida is FFS. How the PCRF identifies that it is different media from the Codec-Data AVP or another AVP is FFS.

The PCRF could be configured with a group of rating groups or service IDs for one service (e.g. IMS Communication Service). The PCRF will assign a different rating group or service ID for the identified media for the different parties.

Addressing requirement 3 for CT3:

The PCEF will separate charging records generated for the UE and different parties based on the rating group(RG) or service ID(SID).
NOTE E:
When the PCRF update the RG or service ID(SID) for the existing PCC rule, there can be some impact on the online and/or offline charging mechanism. This could be updated in the normative work. 
Addressing requirement 4 for CT3:

The PCEF will separate charging records generated for CAT media and normal media based on the rating group(RG) or service ID(SID).
*** End of Changes ***
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