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1 Introduction

Following the registration flows described in 23.821/23.228, the UE uses SIP to establish calls.  This contribution presents a set of call flows for basic call setup, showing the interactions between the Proxy-CSCF, Interrogating-CSCF, and Serving-CSCF.

It is assumed that several contributions will be submitted on this subject, and that they will be merged together into a single set of call flows for inclusion in 23.228.  This document is therefore marked as for “Discussion and Drafting session input” rather than for “Approval”.

2 Roles of CSCF

This contribution is based on the drafting/email discussion on definitions of CSCFs, tdoc S2-001207.  It further refines the roles as follows:

Proxy-CSCF (P-CSCF) is the first contact point within the IM subsystem.  Its address is discovered by UEs during or following PDP context activation by some “CSCF Discovery” mechanism, to be defined.  The functions performed by the P-CSCF during a call are:

· Forward the SIP request to the proper I-CSCF as determined by the registration procedures, or S-CSCF as determined by either registration or per-call selection procedures.

· Authorize the allocation of bearer resources for the connection.

· Possibly additional functions for emergency services.

Interrogating-CSCF (I-CSCF) is the contact point within an operator’s network for all connections destined by a subscriber of that network operator, or a roaming subscriber currently located within that network operator’s service area.  The functions performed by the I-CSCF during a call are:

· Hide the configuration, capacity, and topology of the operator’s network from outside.

· Forward the SIP request to the proper S-CSCF as determined by either registration or per-call selection procedures.

· Possibly additional functions related to inter-operator security.

Serving-CSCF (S-CSCF) performs all the call control services for the endpoint.  It maintains whatever call state is needed by the network operator for support of the services.  The S-CSCF will have access to a database that provides translation information from a destination name (e.g. dialed phone number) to the I-CSCF contact point for the network operator serving the destination subscriber.

The call flows that follow demonstrate the decomposition that is achievable with these component definitions.

3 Overview

Basic calls between subscribers will always involve two subscribers, and a S-CSCF for each.  It is therefore convenient to decompose the call flows into three parts – an origination part, an inter-Serving-CSCF part, and a termination part.  The S-CSCF serving a UE may be either in the home network or visited network.  This is shown in the following diagram.
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Figure 1: Overview of Call Flow Sections

There are three alternatives for the origination sequence:

1. Mobile origination, roaming, with home control of services

2. Mobile origination, roaming, with visited network control of services

3. Mobile origination, located in home network

There are three alternatives for the termination sequence:

1. Mobile termination, roaming, with home control of services

2. Mobile termination, roaming, with visited network control of services

3. Mobile termination, located in home network

Two alternatives are diagramed for Serving-CSCF-to-Serving-CSCF sequences:

1. Call origination and termination are performed by different network operators

2. Call origination and termination are performed by different network operators, where the termination is done by visited network control.

3. Call origination and termination are performed by the same operator.

4. Call origination and termination are performed by the same network operator, and performed by the same Serving-CSCF.  Therefore there are no additional messages exchanged, and no diagram is provided for this degenerate case.

Serving-CSCF to Serving-CSCF Sequences

In general, one or more I-CSCFs will be in the signaling path between the Serving-CSCFs.  For a basic call between two UEs located in their home service areas, but served by different network operators, a single I-CSCF, which is the entry point associated with the terminating UE, will be utilized.  A basic call flow is as follows:
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Figure 2: S-CSCF to S-CSCF in different network

S-CSCF#1 performs a translation function on the destination address, and determines that it belongs to another network operator.  S-CSCF#1 therefore forwards the INVITE request to the I-CSCF within the home domain for operator#2, at a well-known or published address.

I-CSCF performs a second translation function on the destination address, possibly based on registration information from the destination UE, and determines the Serving-CSCF for this call.  It then forwards the INVITE request to the serving CSCF.

When the terminating subscriber (UE#2) is roaming, and under visited network control, if the network operator serving UE#2 does not wish to divulge the address of the S-CSCF, two I-CSCFs will appear in the call flow.  Note that the use of the additional I-CSCF is an optional choice of the visited network operator.  The registration flows allow either option to be supported.
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Figure 3: S-CSCF to roaming S-CSCF with visited control

S-CSCF#1 performs a translation function on the destination address, and determines that it belongs to another network operator.  S-CSCF#1 therefore forwards the INVITE request to the I-CSCF within the home domain for operator#2, at a well-known or published address.

HI-CSCF#2 performs a second translation function on the destination address, based on registration information, and determines that UE#2 is roaming and under visited network control.  It therefore forwards the INVITE request to the I-CSCF for the serving network operator, as determined at registration time.

VI-CSCF#2 performs a third translation function on the destination address, possibly based on registration information from the destination UE, and determines the Serving-CSCF for this call.  It then forwards the INVITE request to the serving CSCF.

When both the originating subscriber and the terminating subscriber are customers of the same network operator, when either the subscribers are currently located in the home service area or roaming but under home control, the Serving-CSCFs can exchange signaling messages directly.  This is an optimization where the I-CSCF is not needed to manage inter-operator coordination.  It is assumed in this contribution that the optimizing of this case (which may be the most common case) is worthwhile.  A basic call flow is as follows.
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Figure 4: S-CSCF-to-S-CSCF with both in same network

When the S-CSCF for the originating subscriber receives an indication of a call attempt, it performs a translation function and determines the terminating subscriber is also a customer of the same network operator.  

The originating S-CSCF then performs the same S-CSCF selection function as an I-CSCF would do for a call originated in another operator’s network (as shown in previous diagram).  

If the originating and terminating subscribers are assigned the same Serving-CSCF then messages #1, #2, #7, and #10 above will not be sent.

Mobile Origination Sequences

If the mobile subscriber is roaming but served by a Serving-CSCF in the home network, call initiation proceeds as shown in the following diagram.
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Figure 6: Mobile Origination, roaming, home control

The UE initiating a call attempt sends the initial INVITE request to the Proxy-CSCF in the visited domain, as identified from the CSCF discovery procedures (outside the scope of this contribution).  

VP-CSCF examines the registration information for the roaming UE, and determines the proper ‘next-hop’ in the signaling path..  In the case of home control, vP-CSCF will forward the INVITE request to the I-CSCF in the subscriber’s home network.

HI-CSCF determines the proper S-CSCF for handling the origination call attempt.  This may be either from registration information, or dynamically, but outside the scope of this contribution.  HI-CSCF forwards the INVITE request to the Serving-CSCF.

Note that if the network operator serving the UE is not concerned about divulging network capacity or configuration information, and the Serving-CSCF was being determined at registration time, then the identity of HS-CSCF could have been returned in the registration sequence, and VP-CSCF could have forwarded the INVITE request directly to HS-CSCF.  This would eliminate the HI-CSCF in the above diagram.

Responses to the INVITE request follow the reverse path, as per SIP.

If the mobile subscriber is roaming, but the visited network is performing the service control, a call initiation proceeds as shown in the following diagram.
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Figure 7: Mobile Origination, roaming, visited network control

The UE initiating a call attempt sends the initial INVITE request to the Proxy-CSCF in the visited domain, as identified from the CSCF discovery procedures (outside the scope of this contribution).  

VP-CSCF examines the registration information for the roaming UE, and determines the proper ‘next-hop’ in the signaling path..  In the case of visited control, vP-CSCF will forward the INVITE request to the S-CSCF in the visited network, either as established during registration, or dynamically allocated by vP-CSCF.

If the originating subscriber is located within the service area of the home network operator, the call initiation proceeds as follows.
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Figure 8: Mobile Origination with home network

The UE initiating a call attempt sends the initial INVITE request to the Proxy-CSCF in the home domain, as identified from the CSCF discovery procedures (outside the scope of this contribution).  

HP-CSCF examines the registration information for the UE, and determines the proper S-CSCF for this call attempt, either as established during registration, or dynamically allocated by hP-CSCF.

Mobile Termination Sequences

The mobile termination sequences all begin with the Serving-CSCF for the terminating mobile subscriber receiving an INVITE request, through any of the origination sequences and through any of the server-server sequences.

If the mobile subscriber is roaming, but service control is being performed in the home network, the call initiation proceeds as follows.
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Figure 9: Mobile Termination, roaming, with home control

The Serving-CSCF in the home domain consults the HSS in the home domain, and determines the entry point into the visited domain where the subscriber is currently located.  This entry point is the Proxy-CSCF in the visited domain, and was established during the registration procedures.

VP-CSCF determines the current location of the identified visitor and forwards the request to the UE.

If the mobile subscriber is roaming, and the visited network is performing service control, the call initiation proceeds as follows.
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Figure 10: Mobile Termination, roaming, control in visited network

The Serving-CSCF in the visited network consults the HSS and locates the Proxy-CSCF, vP-CSCF. The V-Serving-CSCF performs any call control necessary, and forwards the request to the UE through the V-Proxy-CSCF.

If the mobile subscriber is located within the home network, the call termination proceeds as follows.
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Figure 11: Mobile Termination, home network

The Serving-CSCF in the home network consults the HSS and locates the Proxy-CSCF, hP-CSCF. The H-Serving-CSCF performs any call control necessary, and forwards the request to the UE through the H-Proxy-CSCF.

4 Proposal

It is recommended that:

1. A new section be added to 23.228 containing the S-CSCF-to-S-CSCF call initiation sequences, next to the MO and MT sections.

2. The call flows given in this contribution be used by a drafting group to provide input to 23.228 sections 5.5, 5.6, and the new section above.

This contribution is intended to serve as a basis for discussion of call flows for basic calls, whether home or roaming, whether home control or visited control.




















































