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Summary:

This document is a revised version of document S2-010921, and it contains information flows (IF) for an OSA API-based "Call Forwarding" service invocation and control. Some aspects of this information flow had been addressed in discussions related to the SIP+ requirements in previous meetings of the S2 Service Control Architecture Drafting Group. However, due to lack of time it was not officially presented for approval.  

It examines the messages and information that flow across the newly proposed 3GPP S2 Service Control Protocol, SIP+. Two scenarios have been studied. This document contains the “UE Redirect” procedure” of document TS.23.228. In a companion contribution, the “S-CSCF Redirect” procedure” is presented. The call origination and termination flows are all consistent with the basic call flows agreed. 

The purpose of this exercise is to detail the service invocation flows in order to facilitate the work of CN groups for preparing Stage 3 specifications of the SIP+ interface protocol. If agreed, it is proposed that the information flow diagrams and their corresponding description be incorporated in an appropriate section of the TS 23.228 document or TR 23.955 for Release 5.

1. Introduction

Consistent with the agreed 3GPP Service Control Architecture, Figure 1 presents the network configuration for this call-forwarding scenario. In this configuration, the service logic resides in a third party platform interfacing the IMS CN via the OSA API and the SIP+ protocol. Figure 1 is based on Figures 4-1 and 4-2 of TS 23.228. The UEa originates a call to the UEb. The UEb is subscribed to a CF feature in the AS. The AS is programmed to detect all incoming calls/terminating sessions with UEa's Calling Line Identification (CLI) and to instruct the S-CSCF to redirect the calls/sessions to another destination, the UEc, either directly or via the UEa. The two session redirection scenarios are shown by numbered arrow 1 and arrow 2 in Figure 1. When the session redirection is carried out directly by the S-CSCF of the UEb, the network may notify the UEa of its call/session redirection.

The Network SCS of the OSA API serves as a gateway between the network entity CSCF and the AS, and it maps the OSA interface onto the underlying network protocols SIP+.
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Figure 2. Call Forwarding Service Control Provisioning

(service logic residing in an external application server)
In this configuration, the originating UEa and the terminating UEc are assumed to be roaming in their respective roaming environment as shown by two shaded ovals in the figure. The UEb could be either at its home network or roaming in a visited network. 

The “CF Select” feature is based on the detection of the originating party’s CLI “pre-selected” for call forwarding. For calls with a specific CLI intended for the UEb and to be forwarded to a different destination, the UEb will have activated its CFonCLI feature, and the CFonCLI feature will be invoked. Furthermore, there are two steps to this service provisioning as described below:

Step I: Service Activation and Programming

The UEb activates its CFonCLI service and programs it with a Forward-to Number which is UEc's number, conditioning it to the originating party’s line identity, CLI. 

Step II: Service Invocation and Control

The UEa makes a call to the UEb. The CFonCLI is invoked and the call is forwarded to the UEc following a “Session Redirection” that is initiated by either the S-CSC F or the UEa
. 
2. CFonCLI Service Invocation and Service Control Information Flows

This section contains the information flows diagram and the description of its flows for CFonCLI service invocation and control.

2.1 Assumptions

For the CFonCLI service invocation and service control procedure, the following are assumed to hold:

· Sunny day scenario

· Subscriber data of all three UEa, UEb and UEc are stored in their respective HSS.

· All call/session control for the UEa, UEb, and UEc is done in their respective home network S-CSCF.

· The UEb has already subscribed to the CFonCLI service with a 3rd parrty service provider operating an external AS where the service control logic resides.

· The pre-selected numbers (e.g., CLI of UEa), to which the originated calls are forwarded, are stored by the CFonCLI application upon activation of the feature by the UEb. 

· The “Session Redirection” procedure is initiated by the UE.

· The interface between the AS and the S-CSCF is an OSA API from the AS side and the SIP+ from the CFCS side. 

· The OSA API operations and parameters are mapped onto specific protocol operations (e.g., SIP+) in an OSA gateway (e.g., OSA SCS).

2.2 Information Flow Diagram

Figure 2 presents the information flow diagram for the invocation and control of the CFonCLI service based on the configuration of Figure 1. 
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Figure 2. CFonCLI Service Invocation and Control Information Flow Diagram

2.3 Information Flow Description 

The UEa (located in the originating visited network) makes a call to UEb. The CFonCLI is invoked and the CFonCLI service logic is executed by an application residing in the AS. The call is forwarded to the UEc by the UEa according to the “Session Redirection initiated by UE” procedure. The UEc accepts the (forwarded) call. A detailed description for each flow is given below:

1. The I-CSCF of the UEb receives a SIP Invite message form the S-CSCF of the originating user, UEa, by the procedure established in the session origination flows (See TS 23.228).

Author’s note: the SIP Invite message shall support inclusion of the CLI of the UEa. 

2. The I-CSCF of the UEb queries the HSS to obtain the S-CSCF of the UEb. 

3. The HSS returns the S-CSCF location.

4. The I-CSCF forwards the SIP Invite message to the S-CSCF of the UEb.

5. Based on the information obtained from the UEb Service Profile (during registration), the S-CSCF detects that the criteria for certain pre-defined triggers are met, upon which it will send a notification of that fact to the AS via the OSA SCS and requests for instructions to handle the call.

6. The OSA SCS interacts with the AS by transparently mapping the SIP+ message received from the S-CSCF to an OSA API method invocation (e.g., reportNotification”) for Instruction Req.  
Author’s note for CN Groups: To be totally correct, method reportNotification should read (elpi)"IpAppMultiPartyCallControlManager.reportNotification". For this method to be received by the application, the application must have reported its interest in this event with the OSA SCS as a non call/session related event in for instance an administration phase or provisioning phase. Furthermore, it should be stated that it is assumed the event (i.e. P_CALL_EVENT_ADDRESS_ANALYSED) has already been armed in the OSA SCS by means of the "IpMultiPartyCallControlManager.createNotification" method invocation.

7. Instruction Resp should be the OSA method invocation "routeReq". 

Author’s note for CN groups: Similarly, if we want to be completely correct, it should read "IpCallLeg.routeReq".

Following the execution of the CFonCLI service logic (e.g., P_CALL_EVENT_ADDRESS_ANALYSED), the AS instructs “the network” (S-CSCF) to do the following:

· To forward the call to  UEc, based on the received CLI of the UEa, either directly or via UEa. This is done by invoking the “routeReq” method.

· Optionally, upon UEc’s acceptance of the call, to arm triggers in the network to notify the AS of this event This is done by the “IpCallLeg.eventReportReq” method.

The AS can correlate this notification to the CFonCLI invocation by using the OSA “originationAddress” and “callReference” parameters.

8. OSA SCS forwards the instruction, to “Redirect” the call, to the S-CSCF. 

9 (a, b & c). The S-CSCF of UEb sends a SIP Redirect to UEa indicating that the SIP INVITE message to be redirected. 

10. The UEa via its S-CSCF redirects the SIP Invite message to the I-CSCF of UEc .

Author’s note: This flow is based on the redirection procedure “initiated by the UE” as described in TS 23.228

11. The I-CSCF of UEc queries the HSS to obtain the S-CSCF of UEc.

12. The HSS returns the S-CSCF of UEc. 

13. The I-CSCF forwards the SIP Invite message to the S-CSCF of the UEc.

14. The S-CSCF invokes UEc’s service feature.

Author’s note: It is assumed that no SS or VAS feature of the UEc is invoked.

15 (a & b). The S-CSCF sends a SIP Invite towards the P-CSCF of the UEc in the visited network and to the UEc.

16 (a, b, c, d & e). The P-CSCF of the UEc in the visited network returns a SDP (Progress) message  from the UEc to the S-CSCF of the UEc in the home network all the way to the UEa.

17.  Bearer establishment & call setup between from the UEa to the UEc is performed following the procedure described in the basic call flow sections for originating, inter-network and terminating segments (See TS 23.228.).
Author’s note: There is no need for the S-CSCF of the UEb to be involved in the call setup path from the UEa to the UEc.

Proposal

It is proposed that the information flow diagram and its flow descriptions of this contribution be incorporated into document TS 23.228 or TR 23.955 for Release 5. Upon acceptance of this proposal for 23.228, a CR will be prepared for inclusion of the materials in TS 23.228.
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* Contact: Moh Torabi (torabi@lucent.com)


� TS 23.228 lists six redirection procedures as follows:


Session Redirection initiated by S-CSCF to IMS


Session Redirection initiated by S-CSCF to CS-domain


Session Redirection initiated by S-CSCF to general endpoint


Session Redirection initiated by P-CSCF


Session Redirection initiated by UE


Session Redirection initiated after Bearer Establishment
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