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Introduction


During the last few TSG CN2 meetings, several discussions took place as to how the CAMEL/IMS interworking functionality is to be documented in TSG CN2, without overlap in TS 23.218. At the recent CN2 Ad Hoc held in Sophia Antipolis, it was decided that the SSF process in the IM-SSF would be described in terms of SDL diagrams in the same manner as current CAMEL capability in the (G)MSC/VLR, SGSN and the HLR. 





The current size of 3G TS 23.078 makes it difficult to add more chapters describing new functionality (especially SDLs) for a yet another new network entity. This document proposes the creation of a new Technical Specification and has been referred to as 23.078 Part II herein. However neither its name or specification number is important at this stage. Its main purpose is to include a standardised description of the IM-SSF including SDLs diagrams. A companion contribution (N2-010731) removes the placeholders in currently 3G TS 23.218 for the SDL procedure names in the IM-SSF as well as the information flows between the IM-SSF and the gsmSCF. 





Proposal


Lucent Technologies kindly asks TSG CN2 to consider the proposal in this document. In the event that the creation of such a document is agreed, a volunteer to act as a rapporteur is required and unfortunately Lucent Technologies is currently unable to fulfil this task. �
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�
Contents


Foreword


This Technical Specification (TS) has been produced by the 3rd Generation Partnership Project (3GPP).


The present document specifies the stage 2 description for the third phase (see 3GPP TS 22.078 [� REF ref_3GPP_TS_22078 �2�]) of the Customized Applications for Mobile network Enhanced Logic (CAMEL) feature within the 3GPP system.


The contents of present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will then be re-released by the TSG with an identifying change of release date and an increase in version number as follows:


Version x.y.z


where:


x	the first digit:


1	presented to TSG for information;


2	presented to TSG for approval;


3	or greater indicates TSG approved document under change control.


y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.


z	the third digit is incremented when editorial only changes have been incorporated in the document.


�
1	Scope


The present document specifies the stage 2 description for the Customized Applications for Mobile network Enhanced Logic (CAMEL) feature which provides the mechanisms to support services of for the IP Multimedia Core Network (IM CN) Subsystem. 


�
2	References


The following documents contain provisions which, through reference in this text, constitute provisions of the present document.


References are either specific (identified by date of publication, edition number, version number, etc.) or non�specific.


For a specific reference, subsequent revisions do not apply.


For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.


[� SEQ ref \* MERGEFORMAT �1�]	3GPP TR 21.905: "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Vocabulary for 3GPP Specifications".


[� SEQ ref \* MERGEFORMAT �2�]	3GPP TS 22.078: "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Customised Applications for Mobile network Enhanced Logic (CAMEL);Service description, Stage 1".


[� SEQ ref \* MERGEFORMAT �3�]	3GPP TS 22.228: "3rd Generation Partnership Project; Technical Specification Group Systems Aspects; IP Multimedia (IM) Subsystem –Stage 1


[4]	3GPP TS 23.228: "3rd Generation Partnership Project; Technical Specification Group Systems Aspects; IP Multimedia (IM) Subsystem –Stage 1


[5]	3GPP TS 23.218: "3rd Generation Partnership Project; Technical Specification Group Core Networks; IP Multimedia (IM) Session Handling; IP Multimedia Call Model.


[6]	3GPP TS 24.228: "3rd Generation Partnership Project; Technical Specification Group Core Networks; Signalling flows for the IP multimedia call control based on SIP and SDP.


[7]	3GPP TS 29.002: "3rd Generation Partnership Project; Technical Specification Group Core Network; Mobile Application Part (MAP) specification".


[8]	3GPP TS 29.078: "3rd Generation Partnership Project; Technical Specification Group Core Network; Customised Applications for Mobile network Enhanced Logic (CAMEL) Phase 3 CAMEL Application Part (CAP) specification".


�
3	Definitions and abbreviations


3.1	Definitions


IP Multimedia Core Network Service Switching Function (imcnSSF): functional entity that interfaces the IM-SSF to the gsmSCF. The concept of the imcnSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of the mobile network.





IP Multimedia SSF (IM-SSF)


3.2	Abbreviations


Abbreviations used in the present document are listed in 3GPP TR 21.905 [� REF ref_3GPP_TS_21905 �1�].


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


BCSM	Basic Call State Model


CAMEL	Customized Applications for Mobile network Enhanced Logic


CAP	CAMEL Application Part


CSCF	Call State Control Function


DP	Detection Point


EDP	Event Detection Point


FTN	Forwarded To Number


GPRS	General Packet Radio Service


gsmSCF	GSM Service Control Function


gsmSRF	GSM Specialised Resource Function


gsmSSF	GSM Service Switching Function


HPLMN	Home PLMN


HSS	Home Subscriber Server


IE	Information Element


IF	Information Flow


IP	Internet Protocol


ISC	IM-CN Service Control


I-CSCF	Interrogating CSCF


IM	IP Multimedia


IM-BCSM	IP Multimedia Basic Call State Model


IMCN	IP Multimedia Core Network


imcnSSF	IM CN Service Switching Function


IM-CSI	IP Multimedia CAMEL Subscription Information 


IM-SSF	IP Multimedia Service Switching Function 


IPLMN	Interrogating PLMN


MGCF	Media Gateway Control Function


MO	Mobile Originating


MT	Mobile Terminating


NNI	Network Node Interface


O-IM-BCSM	Originating IP Multimedia Basic Call State Model


O-IM-CSI	Originating IP Multimedia CAMEL Subscription Information


PIC	Point In Call


PLMN	Public Land Mobile Network


P-CSCF	Proxy CSCF


SIP	Session Initiation Protocol


S-CSCF	Serving CSCF


T-IM-BCSM	Terminating IP Multimedia Basic Call State Model


T-IM-CSI	Terminating IP Multimedia CAMEL Subscription Information 


TDP	Trigger Detection Point


UNI	User Network Interface


VPLMN	Visited PLMN





�
4	� 4 �Procedures for IM-SSF Application Server


The SDLs in this specification illustrate how CAMEL modifies the normal multimedia call. They do not attempt to show all the details of multimedia handling in all the modes that support CAMEL. 


The text in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the SDL diagrams.





Overall SDL Architecture


�EMBED Word.Picture.8���





Figure �SEQ fignum \* MERGEFORMAT �1�: Outgoing Case (IM-SSF relay)


�EMBED Word.Picture.8���


Figure 2: Outgoing Case (direct path gsmSCF to gsmSRF/MRCF)





4.1.1	Handling of Registration and Deregistration in the IM-SSF


The functional behaviour of the IM-SSF is specified in 3GPP TS 23.218 [� REF ref_3GPP_TS_23060 �Error! Reference source not found.�]. The procedures specific to CAMEL are specified in this subclause:





Procedure CAMEL_IMCN_Register;


Procedure CAMEL_IMCN_DeRegister.





4.1.2	Handling of Mobile Originated Calls in the IM-SSF


The functional behaviour of the IM-SSF is specified in 3GPP TS 23.218 [� REF ref_3GPP_TS_23060 �Error! Reference source not found.�]. The procedures specific to CAMEL are specified in this subclause:





Procedure CAMEL_IMCN_MO_INVITE;


Procedure CAMEL_IMCN_MO_BYE;


Procedure CAMEL_IMCN_MO_CANCEL;


Procedure CAMEL_IMCN_MO_Response_Code.


4.1.2.1	Actions of the IM-SSF on receipt of Int_Error


The IM-SSF checks the default Call Handling parameter in the relevant CSI.


If the default call handling is release, a BYE indication is sent to the MS. The IM-SSF then releases all resources and the invoked CAMEL procedure ends.


If the call handling is continue, the IM-SSF continues processing without CAMEL support.





4.1.2.2	Actions of the IM-SSF on receipt of Int_Continue


The IM-SSF continues processing without any modification of call parameters.





4.1.2.3	Actions of the IM-SSF on receipt of Int_Continue_With_Argument


The IM-SSF continues processing with modified call parameters. The IM-SSF shall modify the call parameters by the information received in the Int_Continue_With_Argument message. Call parameters that are not included in the Int_Continue_With_Argument_Message are unchanged.


 


4.1.2.4	Actions of the IM-SSF on receipt of Int_Connect


The IM-SSF continues processing with modified call parameters. The IM-SSF shall transparently modify the call parameters with the received information. Call parameters which are not included in the Int_Connect message are unchanged.





4.1.2.5	Actions of the IM-SSF on receipt of Int_Release_Call


A BYE is sent to the MS, and a BYE is sent to the destination CSCF. The release cause received in the Int_Release_Call is used. The IM-SSF then releases all call resources and all CAMEL processing ends.





Editor’s Note : Place holder for the SDLs listed in 4.1.2 : 


By way of example, the following four figures illustrate the anticipated interaction between the process imcnSSF and the call control process in the IM-SSF. Please note that this is not complete as yet.
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4.1.3	Handling of Mobile Terminated Calls in the IM-SSF


The functional behaviour of the S-CSCF for handling terminating calls is specified in 3GPP TS 23.218  []. The procedures specific to CAMEL are specified in this subclause:





Procedure CAMEL_IMCN_MT_INVITE;


Procedure CAMEL_IMCN_MT_BYE;


Procedure CAMEL_IMCN_MT_CANCEL


Procedure CAMEL_IMCN_MT_Response_Code.





4.1.3.1	Actions of the IM-SSF on receipt of Int_Error


The IM-SSF checks the default Call Handling parameter in the relevant CSI.


If the default call handling is release, a BYE indication is sent to the originating CSCF. The IM-SSF then releases all resources and the invoked CAMEL procedure ends.





If the call handling is continue, the IM-SSF continues processing without CAMEL support.





4.1.3.2	Actions of the IM-SSF on receipt of Int_Release_Call


The IM-SSF BYE message is sent to the originating CSCF and resources are released.


4.1.3.3	Actions of the IM-SSF on receipt of Int_Continue_With_Argument


The IM-SSF shall replace the call parameters by the information received in the Int_Continue_With_Argument message. Call parameters that are not included in the Int_Continue_With_Argument_Message are unchanged.


 


4.1.3.4	Actions of the IM-SSF on receipt of Int_Connect


Editor’s note : Text to be provided in future





 Editor’s Note : Place holder for the SDLs listed in 4.1.3 :





4.1.4	Handling of call in the imcnSSF 


Handling of mobile calls in the imcnSSF may involve the following process and procedures:


-	imcnSSF;


-	imcnCheck_Criteria;


-	imcnConnect_To_Resource;


-	imcnHandle_AC;


-	imcnHandle_ACR;


-	imcnHandle_CIR;


-	imcnHandle_CIR_leg;


-	imcnComplete_FCI_record;


-	imcnComplete_all_FCI_records;


-	imcnHandle_O_AcceptCall;


-	imcnHandle_T_AcceptCall.


The detailed error handling for the process gsmSSF and the associated procedures is specified in 3GPP TS 29.078 ([5]).





4.3.1.1	Behaviour of the imcnSSF in the process imcnSSF


6.3.1.2	Process imcnSSF and procedures


Editor’s Note : Place holder for the imcnSSF SDLs 





� 4 �Description of information Flows


imcnSSF to gsmSCF information flows


Editor’s Note : Place holder for the IF descriptions 





gsmSCF to imcnSSF information flows


Editor’s Note : Place holder for the IF descriptions 


Optional (service logic dependant) gsmSCF to gsmSRF information flows


Editor’s Note : Place holder for the IF descriptions 





HSS to IM-SSF information flows


Editor’s Note : Place holder for the IF descriptions 





