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This document contains information flow diagrams and description for four call forwarding service examples in IMS. The information flows examine messages and information that flow across the newly proposed 3GPP IP Multimedia Subsystem Service Control (ISC) interface using SIP as the control protocol. The platforms that offer these services are OSA SCS and SIP Application Server (AS).

The purpose of this exercise is to detail the service invocation flows using SIP protocol for transporting information across the ISC interface. The flow examples are meant to facilitate the work of CN groups for preparing Stage 3 specifications of the ISC interface protocol. 

A companion contribution, N1-010987, contains similar exercises for “Pre-Paid” service scenarios. 

It is proposed that a new informative annex is added to 23.218 giving examples of signalling flows for the service platform on a number of key services, and that the flows in this contribution are included in that annex.

1. Call Forwarding through Service Platforms

Consistent with the agreed 3GPP Service Control Architecture, Figure 1-1 presents the network configuration for a call-forwarding scenario. In this configuration, the UEa originates a call to the UEb. The UEb is subscribed to a CF service based on the Calling Line Identification (CLI). The CF service logic resides in a service platform interfacing the IMS CN via the ISC. The AS is programmed to detect all incoming calls/terminating sessions with UEa's 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 arrows 1 and 2 in the figure. 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.

As shown in the figure, the service platform could be either a SIP AS, an OSA AS or a CAMEL CSE. The latter two platforms interface the S-CSCF via the OSA SCS and IM SSF gateways, respectively.
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Figure 1-1. 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, not shown in the figure, could be either at its home network or roaming in a visited network. 

The CF feature is invoked based on the detection of the originating party’s CLI “pre-activated” for call forwarding. Upon invocation of the CFonCLI feature, the call will be redirected to a pre-specified destination. These two steps and a few underlying assumptions are briefly described below:

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. 

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
. 
Assumptions

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

· Sunny day scenario only

· 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 service provider operating an service platform where the service control logic resides.

· The pre-selected numbers (e.g., UEc) to which the originated calls are forwarded, are stored by the CFonCLI service control logic upon activation of the feature by the UEb. 

1.1. CFonCLI by OSA API with UE Redirect

Figure 3 presents the information flow diagram for the invocation and control of the CFonCLI service based on the configuration of Figure 1. The service platform in this case is an OSA Application Server connecting to the OSA SCS via the OSA API interface.

[image: image2.wmf]OSA

AS

I-CSCF

P-CSCF

HSS

I-CSCF

Terminating 

UEc 

Visited Network 

Terminating 

UEc

Home Network

Originating 

UEa

Home Network 

HSS 

1. INVITE

2. Locate

 UEb

3. Response

15a. INVITE

16b. SDP (Progress)

16c. SDP (Progress)

16d. SDP (Progress)

12. S-CSCF

 UEc

11. Locate

 UEc

5. INVITE

9b. REDIRECT

13. INVITE

OSA

 SCS

7. 

routeReq

Terminating 

UEb 

Home Network

S-CSCF

S-CSCF

4. INVITE

9a. REDIRECT (SIP 302)

OSA

AS

OSA

 SCS

S-CSCF

14b. Service 

Invocation

UEc

UEa

17. Bearer Establishment & Call Setup

6. reportNotification

8. REDIRECT

9c. REDIRECT.

Application performs 

number translation 

(based on CLI)

15b. INVITE

16a. SDP (Progress)

16e. SDP

14a. Invite/

Redirect

10a. INVITE

10b. INVITE

10a. INVITE

Figure 1-2. OSA API based CFonCLI Information Flows with UE Re-direct

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 of the UEb detects that the criteria for certain pre-defined triggers are met, upon which it will send by a SIP INVITE message a notification of that fact to the OSA SCS and requests for instructions to handle the call.

6. The OSA SCS interacts with the AS by transparently mapping the SIP INVITE message received from the S-CSCF to an OSA API method invocation (e.g., reportNotification”) for Instruction Req.  
Author’s note: To be exact, method reportNotification should read"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 from the OSA AS to the OSA SCS should be the OSA method invocation "routeReq". 

Author’s note: 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 UEc (by UEa), 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. The OSA SCS acts as a redirecting server in this case and once the Redirect is sent, the OSA SCS plans not further part in the session establishment.


10 (a & b). The UEa via its S-CSCF redirects the SIP Invite message to the I-CSCF of UEc . 
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 (a & b). 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.

1.2. CFonCLI by OSA API with S-CSCF Redirect

Figure 1-3 presents the information flow diagram for the invocation and control of the CFonCLI service based on the configuration of Figure 1-1. 
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Figure 1-3. OSA API based CFonCLI Information Flow with S-CSCF Redirect

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 OSA AS. The call is forwarded to the UEc by the S-CSCF of UEb according to the “Session Redirection” instructed by the OSA AS (via OSA SCS). The S-CSCF sends a SIP Notification meessage (181) to UEa and a SIP Invite message to UEc. The UEc accepts the (forwarded) call. The detailed information flow descriptions are the same as the flow descriptions for the UEa redirect except for flows 8, 9(a, b, & c), 10, 16, 17 and 18.  However, the OSA SCS is now not acting as a SIP redirect server, but as a SIP proxy server.

. . . . 

8. OSA SCS forwards the instruction to notify the UEa that the call is being redirected. 

9 (a, b & c). The S-CSCF of UEa , in its “SIP proxy only” mode, sends a SIP 181 Notify message to UEa indicating that the call is being forwarded. 

10a. The OSA SCS also forwards the instruction to redirect the call to the S-CSCF.

This flow is based on the redirection procedure “initiated by the S-CSCF” as described in TS 23.228

10b. The S-CSCF of UEb in its “SIP proxy only” mode redirects the SIP INVITE message to the I-CSCF of UEc .

This flow is based on the redirection procedure “initiated by the S-CSCF” as described in TS 23.228

. . . . . 

16 (a, b, c & d). The P-CSCF of the UEc visited network returns an SDP (Progress) message  from the UEc to the S-CSCF of UEb.

17(a & b). Optionally, the S-CSCF of UEb interacts with the AS. In this case the CFonCLI application is notified that the forwarded-to party, the UEc has answered the call.

Author’s note: To be verified if service invocation is allowed within the SDP (Progress) message.

18(a, b, & c). The S-CSCF of UEb sends forwards the SDP (Progress) message to the originating (visited) network of UEa (and to the UEa via the P-CSCF).

1.3. CFonCLI by SIP AS with UE Redirect

Figure 1-4 presents the information flow diagram for the invocation and control of the CFonCLI service based on the configuration of Figure 1-1. 
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Figure 1-4. SIP AS based CFonCLI Information Flows with UE Redirect

The UEa (located in the originating visited network) makes a call to UEb. The CFonCLI of the UEb is invoked and the CFonCLI service logic is executed by an application residing in the AS. Upon execution of the logic, the AS returns redirect instruction to the S-CSCF indicating that the call is to be forwarded to the UEc. The S-CSCF of UEb decides to take itself out of the signalling path. The UEa, upon receiving redirection indication, forwards the call/session to UEc. 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).

     INVITE sip:ueb@anywhere.com SIP/2.0

         From: UEa +1-630-555-1234 <sip:uea@caller.com>

         To: sip:ueb@anywhere.com

         Call-ID: 27182@caller.com

         CSeq: 1 INVITE 

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 forward the SIP INVITE to the AS (which means that it requests instructions to handle the call).
6. Following the execution of the CFonCLI service logic, the AS instructs “the network” (S-CSCF) to do the following:

·  To notify the originating party UEa that the call is to beforwarded.
·  To forward the call to UEc, based on the invite message to be received received from the UEa.  

This is accomplished by returning the SIP 302 (redirect: moved temporarily) response that includes the Contact header.

     SIP/2.0 302 Moved temporarily

         From: UEa +1-630-555-1234 <sip:uea@caller.com>

         To: UEb <sip:ueb@anywhere.com> ;tag=2332462

         Call-ID: 27182@caller.com

         Contact: sip:uec@anywhere.com; action=redirect

         Expires: Thu, 22 March 2001 9:00:00 GMT

         CSeq: 1 INVITE

Author’s note: if the identity of UEc must be kept private from UEa, then UEa cannot be allowed to receive the redirect message.  The S-CSCF will need to do the forwarding instead (See the S-CSCF Redirect Scenario).

7 (a, b & c). The S-CSCF of UEa, in its “SIP Proxy only” mode sends the SIP 302 (redirect: moved temporarily) notification to UEa indicating that the call is to be forwarded. 

8 (a, b & c).  The UEa a new SIP Invite message to the S-CSCF. The S-CSCF of UEa receives the new SIP INVITE message from the UEa and sends it to the I-CSCF of UEc.  The “to” header still contains the original destination of UEb (so UEc is aware of what happened).
     INVITE sip:uec@anywhere.com SIP/2.0

         From: UEa +1-630-555-1234 <sip:uea@caller.com>

         To: sip:ueb@anywhere.com

         Call-ID: 27182@caller.com

         CSeq: 2 INVITE

Author’s note: The “stop-and-go” 8a and 8b invite messages are based on the assumption that the UEb is charged for the forwarding leg of the session. 

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

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

11. The I-CSCF forwards the SIP INVITE message to the S-CSCF of the UEc.

12. 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.

13 (a & b). The S-CSCF sends a SIP INVITE to the P-CSCF of the UEc visited network and on to the UEc .

14 (a & b). The P-CSCF of the UEc visited network returns a SIP 183 (SDP) from the UEc to the S-CSCF of the UEc in the home network. 

14c.The S-CSCF of the UEc sends a SIP 183 (SDP) to the I-CSCF of the UEc in the home network.

14(d, e & f).The I-CSCF of UEc sends a SIP 183 (SDP) to the S-CSCF of UEa (and to the UEa via the P-CSCF).

 Author’s note: Similar to Flows 8a and 8b, Flows 14d and 14e are the “stop-and-go” progress messages based on the assumption that the UEb is charged for the forwarding leg of the session. 

15. 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.).

1.4. CFonCLI by SIP AS with S-CSCF Redirect

Figure 1-5 presents the information flow diagram for the invocation and control of the CFonCLI service based on the configuration of Figure 1-1. 
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Figure 1-5 SIP AS based CFonCLI Information Flows with S-CSCF Redirect

The CFonCLI in this case is similar to the previous case, except for the S-CSCF of the UEb directly sending the INVITE message to the UEc, and a also notifying the UEa of the redirect. 

Furthermore, following the execution of the CFonCLI service logic, the AS instructs “the network” (S-CSCF) to do the following:

·  To notify the originating party UEa that the call is being forwarded.  
·  To forward the call to UEc, based on the received CLI of the UEa.

·  Optionally, upon UEc’s acceptance of the call, to arm triggers in the network to notify the AS of this event (See Flow 15).

This is accomplished with two SIP messages to the S-CSCF that includes the Contact header.

     SIP/2.0 181 Notify

         From: UEa +1-630-555-1234 <sip:uea@caller.com>

         To: UEb <sip:ueb@anywhere.com> ;tag=2332462

         Call-ID: 27182@caller.com

         Contact: sip:uec@anywhere.com; action=redirect

         Expires: Thu, 22 March 2001 9:00:00 GMT

         CSeq: 1 INVITE

The detailed description for the flows is also the same except for flows 6, 7, 8, 14 (d & e), 15 and 16 described below:

. .  . . . 

6. The SIP AS sends a SIP 181 Notify message to the UEa indicating the message is being forwarded.

7 (a, b & c). The S-CSCF of UEa proxies the SIP 181 (call is forwarded) notification to UEa indicating that the call is being forwarded. 

Author’s note: Upon notification for CF, if the UEa does not want the call/session not to be forwarded, then this sequence must be changed to allow UEa to participate in the final decision.  Not a sunny day scenario!

8a. The SIP AS sends a new SIP Invite message to S-CSCF to be proxied to the UEC.

8b. The S-CSCF of UEb forwards the SIP INVITE message to the I-CSCF of UEc. .  The “to” header still contains the original destination of UEb (so UEc is aware of what happened).
     INVITE sip:uec@anywhere.com SIP/2.0

         From: UEa +1-630-555-1234 <sip:uea@caller.com>

         To: sip:ueb@anywhere.com

         Call-ID: 27182@caller.com

         CSeq: 1 INVITE

14c. . . . . 

14d.The I-CSCF of UEc sends a SIP 183 (SDP) to the S-CSCF of UEb.

15(a, b, & c). The S-CSCF of UEb sends a SIP 183 (SDP) to the originating (visited) network of UEa (and to the UEa via the P-CSCF).

16.  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.  However, it must remain in the signalling path until the SIP INVITE receives the final SIP 200 OK response.

Proposal

It is proposed that a new informative annex is added to 23.218 giving examples of signalling flows for the service platform on a number of key services, and that the flows in this contribution are included in that annex.
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� 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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