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1. Introduction

This contribution is an elaborated version of the S2-011643 and S2-011613 presented in SA2 drafting meeting in Dallas by Nokia and Alcatel respectively. 

The scope of release 5 supports subscribers roaming between IP multimedia subsystem (IMS) and the CS domain, as stated in S2-010502 S2 workplan. This contribution proposes the procedures to route a mobile terminated SIP session to the CS domain when the user is not registered or not 

2. Considerations

It is seen as a desired network behavior to terminate an incoming session to a user if the user is registered either in the IMS or CS domain.

The following example scenarios have been identified for the above call termination.

1. The user roams into a network that only support CS domain.

2. The user is registered in PS/IMS and CS domains but cannot be reached in the IMS domain. 

3. The serving network supports both PS/IMS and CS domains, but for some reason the user is attached only to the CS domain.

In all cases, if the user is attached to the CS domain, the user should be able to receive incoming sessions.

If the user has IMS services related to the unregistered state, the assignment of a default S-CSCF would be required in order to be able to provide those services and resolve how the session should be progress.

However, if the user does not have IMS services related to unregistered state, the session can be routed to the CS domain without involving a S-CSCF in the information flows.  The HSS would provide the I-CSCF with the information needed to progress the session to a BGCF, including the user’s CS domain identity.

3. Proposal

It is proposed that the changes proposed by the CR attached below are applied to TS 23.228.
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5.7.x (CS-T) CS Domain termination 
5.7.x.y (CS-T) CS Domain termination when the user has IMS MT related services
This termination procedure applies to a subscriber registered in the CS domain, either in the home network or in a visited network. The subscriber has both IMS and CS subscriptions. The subscriber has IMS services related to unregistered state. 
In this scenario the subscriber is either only registered in the CS domain or is registered in both domains, but cannot be reached in the IMS domain. 
An incoming SIP INVITE is destined to the subscriber. 
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Figure 5.xx: Mobile Terminating procedures to an unregistered IMS subscriber that is registered in CS Domain with services related to unregistered state
1.-11. Routing according to the section 5.12.1 (Mobile Terminating session setup procedures to unregistered IMS subscriber that has services related to unregistered state):

12. S-CSCF performs service control appropriate for this session setup attempt. It shall be possible for the service platform(s) to get access to the subscriber’s CS Domain profile (e.g. E.164). S-CSCF routes the session further based service control interactions. 
13. S-CSCF performs an analysis of the destination address. From the analysis of the destination address, S-CSCF determines that this is for the CS domain, and passes the request to the BGCF.
14. The BGCF  forwards the SIP INVITE message to the appropriate MGCF in the home network, or to a BGCF in another network. This depends on the PSTN interworking configuration of the IMS network. Eventually, the session initiation arrives to an MGCF.

15. MGCF sends an IP IAM message out. 

16. Normal session setup continues.

5.7.x.z (CS-T) CS Domain termination when the user has not IMS MT related services

This termination procedure applies to a subscriber registered in the CS domain, either in the home network or in a visited network. The subscriber has both IMS and CS subscriptions. The subscriber does not have IMS services related to unregistered state.
In this scenario the subscriber is either only registered in the CS domain or is registered in both domains, but cannot be reached in the IMS domain. 

An incoming SIP INVITE is destined to the subscriber.
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Figure 5.xx: Mobile Terminating procedures to an unregistered IMS subscriber that is registered in CS Domain without services related to unregistered state
1. I-CSCF receives an INVITE message.

2. I-CSCF queries the HSS for current location information.

3. HSS checks that the user has not services related to unregistered state but it has a CS subscription and furthermore that the user is attached to the CS domain. The HSS responds to the I-CSCF with an indication that the session shall progress into the CS domain. The Cx-Loc_Query Resp shall contain the subscriber’s CS Domain identity (E164).

4. I-CSCF routes the session to the BGCF through Mi interface.
5. The BGCF  forwards the SIP INVITE message to the appropriate MGCF in the home network, or to a BGCF in another network. This depends on the PSTN interworking configuration of the IMS network. Eventually, the session initiation arrives to an MGCF.
6. MGCF sends an IP IAM message out. 
7. Normal session setup continues.
xxxxxxxxxxxxxxxxxxxxxxxxx 1st modified section xxxxxxxxxxxxxxxxxxxxxxxx

4.6.3 
Serving-CSCF

The Serving-CSCF (S-CSCF) performs the session control services for the UE. It maintains a session state as needed by the network operator for support of the services. Within an operator’s network, different S-CSCFs may have different functionalities. The functions performed by the S-CSCF during a session are:

Registration

-
May behave as a Registrar as defined in RFC2543 or subsequent versions, i.e. it accepts registration requests and makes its information available through the location server (eg. HSS).
Session flows

-
Session control for the registered endpoint's sessions. 

-
May behave as a Proxy Server as defined in RFC2543 or subsequent versions, i.e. it accepts requests and services them internally or forwards them on, possibly after translation. 

-
May behave as a User Agent as defined in RFC2543 or subsequent versions, i.e. it may terminate and independently generate SIP transactions.

-
Interaction with Services Platforms for the support of Services

-
Provide endpoints with service event related information (e.g. notification of tones/announcement together with location of additional media resources, billing notification)

-
Security towards Proxy-CSCF, as defined by the Network Domain Security specification TS 33.200.

-
On behalf of an originating endpoint (i.e. the originating subscriber/UE)

-
Obtain from a database the Address of the I-CSCF for the network operator serving the destination subscriber from the destination name of the terminating subscriber (e.g. dialled phone number or SIP URL), when the destination subscriber is a customer of a different network operator, and forward the SIP request or response to that I-CSCF. 

-
When the destination name of the terminating subscriber (e.g. dialled phone number or SIP URL), and the destination subscriber is a customer of the same network operator, forward the SIP request or response to an I-CSCF within the operator’s network.

-
Depending on operator policy, forward the SIP request or response to another SIP server located within an ISP domain outside of the IM CN subsystem.

-
On behalf of a destination endpoint (i.e. the terminating subscriber/UE)

-
Forward the SIP request or response to a P-CSCF for a MT session to a home subscriber within the home network, or for a subscriber roaming within a visited network where the home network operator has chosen not to have an I-CSCF in the path

· Forward the SIP request or response to an I-CSCF for a MT session for a roaming subscriber within a visited network where the home network operator has chosen to have an I-CSCF in the path.
· Forward the SIP request or response to a BGCF, in case the subscriber is to receive the incoming session via the CS domain. 
Charging and resource utilisation:

-
Generation of CDRs.

xxxxxxxxxxxxxxxxxxxxxxxxx 2nd modified section xxxxxxxxxxxxxxxxxxxxxxx

4.6.4
Breakout Gateway Control Function

The Breakout Gateway control function (BGCF) selects the network in which PSTN breakout is to occur.  If the BGCF determines that the breakout is to occur in the same network in which the BGCF is located within, then the BGCF shall select a MGCF which will be responsible for the interworking with the PSTN.  If the break out is in another network, the BGCF will forward this session signalling to another BGCF, or an MGCF, depending on the configuration, in the selected network.

The functions performed by the BGCF are:

· Receives request from S-CSCF to select appropriate PSTN/CS Domain break out point for the session

· Select the network in which the interworking with the PSTN/CS Domain is to occur.  If the interworking is in another network, then the BGCF will forward the SIP signalling to the BGCF of that network.

· Select the MGCF in the network in which the interworking with PSTN/CS Domain is to occur and forward the SIP signalling to that MGCF.  This may not apply if the interworking is a different network.

Charging and resource utilisation:

· Generation of CDRs.

The BGCF may make use of information received from other protocols, or may make use of administrative information, when making the choice of which network the interworking shall occur.

xxxxxxxxxxxxxxxxxxxxxxxxx 3rd modified section xxxxxxxxxxxxxxxxxxxxxxx

5.4.9
Overview of session flow procedures

This section contains the overview description and list of individual procedures for the end-to-end session flows. 

For an IP Multi-Media Subsystem session, the session flow procedures are shown in the following diagram.
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Figure 5.9: Overview of Session Flow Sections

The following procedures are defined:

For the origination sequence:

· (MO#1) Mobile origination, roaming

· (MO#2) Mobile origination, home 

· (PSTN-O) PSTN origination 

For the termination sequence:

· (MT#1) Mobile termination, roaming

·  (MT#2) Mobile termination, home 

· (PSTN-T) PSTN termination 

· (CS-T) CS Domain termination

For Serving-CSCF/MGCF-to-Serving-CSCF/MGCF sequences:

· (S-S#1) Session origination and termination are served by different network operators, 

· (S-S#2) Session origination and termination are served by the same operator. 

· (S-S#3) Session origination with PSTN termination in the same network as the S-CSCF.

· (S-S#4) Session origination with PSTN termination in a different network to the S-CSCF

For example, for a non-roaming subscriber initiating a session to another non-roaming subscriber, each a subscriber of the same network operator, it is possible to construct a complete end-to-end session flow from the following procedures:

· (MO#2) Mobile origination, home 

· (S-S#2) Single network operator, 

· (MT#2) Mobile termination, home 

An informative example of this session flow is given in Annex B.1

There are a large number of end-to-end session flows defined by these procedures. They are built from combinations of origination, serving to serving, and termination procedures, as determined from the following table. For each row of the table, any one of the listed origination procedures can be combined with any one of the serving-serving procedures, which can be combined with any one of the termination procedures. In addition, several of the procedures give alternatives for network configuration hiding (the number of such alternatives is shown in parentheses).

 Table 5.2: Combinations of session procedures

Origination Procedure

(pick one)
Serving-CSCF-to-Serving-CSCF Procedure (pick one)


Termination Procedure (pick one)

MO#1
Mobile origination, 
roaming, home control of services (2).

MO#2
Mobile origination, 
located in home service area.

PSTN-O
PSTN origination.
S-S#1
Different network operators 
performing origination and 
termination, with home control of termination (2).

S-S#2
Single network operator 
performing origination and 
termination, with home control of termination.
MT#1
Mobile termination, 
roaming, home control of services(2).

MT#2
Mobile termination, 
located in home service area.

PSTN-T
PSTN termination.

MO#1
Mobile origination, 
roaming, home control of services (2).

MO#2
Mobile origination, 
located in home service area.

PSTN-O
PSTN origination.
S-S#3 PSTN termination in the same network as the S-CSCF.

S-S#4 PSTN termination in different network than the S-CSCF


PSTN-T
PSTN termination.
CS-T CS Domain termination
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