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1. Introduction

The scope of release 5 supports subscribers roaming between IP multimedia subsystem (IMS) and CS domains as stated in S2-010502 S2 workplan. This contribution proposed a call scenario where a mobile terminated SIP call is destined to the CS domain. This contribution should fulfill the requirement stated in the S2 workplan.

This is also a network operator’s requirement to terminate an incoming call to a subscriber if the subscriber is registered, be it in the IMS or CS domain.

This scenario could happen when:

1. the serving network supports both PS/IMS and CS domains but for some reasons the subscriber only attached to the CS domain,

2. the subscriber roams into a network that only supports CS domain.

Under both cases, if the subscriber attached to the CS domain, the subscriber should be able to receive incoming calls even if the call is terminated through the IMS.

The following picture illustrates with a simplify view of how a call is delivered in this scenario.
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2. Discussion

This section provides a call scenario illustrates how an incoming SIP call could be delivered to a subscriber only attached to the CS domain. This call scenario does not make any assumption that the subscriber is at home or roaming. The only difference between these two cases is the location of the MGCF.

The following assumptions apply to this call scenario:

1. the subscriber subscribes to both the IMS and CS services

2. the subscriber is only attached to the CN with CS domain for any reason.

3. a SIP incoming call is delivered to the subscriber’s home I-CSCF

4. the incoming call will be delivered to a default S-CSCF if the subscriber is not currently registered in the IMS.

5.7.4 (CS-T) CS Domain termination (new section)
This termination procedure applies to a subscriber registered with a CS domain, either at home or in roam. The subscriber subscribes both the IMS and CS services. In this scenario, the subscriber is registered with the CS domain and an incoming SIP INVITE is destined to the subscriber. Since the subscriber is not registered with IMS, the HSS will route the call to a default S-CSCF. The default S-CSCF queries the HSS and obtains the BGCF address and subscriber’s CS Domain identity. The S-CSCF will modify the subscriber’s identity based on the information returned from HSS before route the call to the BGCF. Based on the subscriber’s CS Domain identity, the BGCF determines whether to forward the SIP INVITE to a home MGCF or a MGCF in a visiting network.
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1. A SIP INVITE message arrives to the I-CSCF for the subscriber.

2. The I-CSCF queries the HSS for the subscriber location.

3. Since the Subscriber is not currently registered in IMS, the HSS returns the default S-CSCF address.

4. I-CSCF forwards the INVITE to the default S-CSCF.

5. The S-CSCF queries the HSS for instructions to handle the call. (performing the SLF function may be needed to help the I-CSCF to locate the appropriate HSS) If the subscriber is currently roaming into a visiting network, a procedure of obtaining a Routing Number may be performed using the existing procedures for roaming.

6. Since the subscriber is currently registered at CS domain, the HSS returns the address of the BGCF and the subscriber’s CS domain identity i.e. E164 number.

7. The S-CSCF modifies the subscriber identity of the SIP INVITE message with the subscriber’s CS domain identity and forwards the message to the BGCF.

8. The BGCF determines the location of the subscriber and forwards the SIP INVITE message to the appropriate MGCF.

9. The MGCF determines subset of the media flows proposed in the SIP INVITE message and responds with a SDP message back to the originator.

10. The S-CSCF forwards the SDP to the I-CSCF.

11. The SDP is forwarded back to the originator by the I-CSCF.

12. The originator sends the final SDP to be used in this session.

13. The I-CSCF forwards the final SDP to the S-CSCF.

14. The S-CSCF forwards the final SDP to the MGCF.

15. Based on the final SDP, the MGCF asks the MGW to allocate the resource.

16. The MGCF sends an IP-IAM message to the CS Domain.

17. The MGCF receives the IP-ACM message from the CS Domain.

18. The MGCF sends a SIP provisional message to the S-CSCF indicating the subscriber has been alerted.

19. The S-CSCF forwards the alerting message to the I-CSCF.

20. The I-CSCF forwards the alerting message to the originator.

21. The MGCF receives the IP-ANM message from the CS Domain

22. The MGCF starts the bi-direction media flow.

23. The MGCF sends a SIP 200OK final response to the originator.

24. The S-CSCF forwards the SIP 200OK message to the I-CSCF.

25. The I-CSCF forwards the SIP 200OK message to the originator.

26. The originator acknowledges with a SIP ACK message.

27. The I-CSCF forwards the SIP ACK message to the S-CSCF.

28. The S-CSCF forwards the SIP SCK message to the MGCF.

3. Proposal

It is proposed that the following changes be applied to TS 23.228.

1. Add the call flows in discussion section to TS23.228 as a new section 5.7.4

2. Modify text in section 4.6.3 as follow: 
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.
· Obtain the BGCF address from the HSS if the call is terminating to CS domain.
· Modify the SIP request for routing an incoming call to CS domain as instructed by the HSS.

· Forward the SIP request or response to a BGCF as instructed by the HSS.
Charging and resource utilisation:

-
Generation of CDRs.

3. Modify text in section 4.6.4 as follow: 
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.

4. Modify text in section 5.4.9 as follow:
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


5. Modify text in section 5.8 as follow:

5.8
Procedures related to routing information interrogation

The mobile terminated calls for a subscriber shall be routed either to a Serving-CSCF or to a MGCF (if the subscriber is roaming in a legacy network). When a mobile terminated call set-up arrives at a CSCF that is authorised to route calls, the CSCF interrogates the HSS for routing information.

The Cx reference point shall support retrieval of routing information from HSS to CSCF

· The resulting routing information can be either Serving-CSCF signalling transport parameters (e.g. IP-address). 

· Or the BGCF address and the subscriber’s CS domain identity if the subscriber is roaming in CS domain.






3GPP


_1050848152.doc


9b.IP- IAM







PSTN











GMSC



Server



























9a. IP-IAM















4. INVITE







8a. INVITE







5. Cx Query







 8. Request







6. Cx Response















3. Cx Response







MGCF







BGCF







HSS







I-CSCF







2. Cx Query











7. INVITE







S-CSCF







8b. INVITE







1.INVITE







Home Network












_1050907656.doc


9. SDP







15. Resource 



Allocation







 3. Cx Response







 16. IP-IAM







10. SDP







S-CSCF







HSS







I-CSCF







17. IP-ACM







1. INVITE







BGCF







6. Cx Response







19 Ringing







13. Final SDP







 8. Request







12. Final SDP







 4. INVITE







 2. Cx Query







21. IP-ANM







23. 200OK







25. 200OK







26. ACK







27. ACK







 22. Start Media flow







5. Cx Query







8. INVITE







7. INVITE







18 Ringing







MGCF







Home Network







11. SDP







14. Final SDP







20. Ringing







24. 200OK







28. ACK












