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1.
Introduction
During the Munich VCC adhoc, contribution S2H060040 raised the issue of the impact of the supplementary service handling on the Telephony services due to calls originating from the CS domain.  The main point raised with that contribution is that a user may not be registered in the IMS for CS originating and terminating calls, hence, even though the user is not registered, the TAS should apply services as if the user was registered. This is an issue bigger than just VCC, though this contribution discusses the solution with VCC as an example

The need for a means to register a VCC user that uses a CS access was identified in the previous meeting  This contribution raises that issue again, as well as  further issues for architectural improvement to the VCC and IMS architecture.
2.
Discussion

2.1
Supplying registered services to an unregistered subscriber

TS 23.206, describing the VCC specifications, it appears to be possible (and reasonable) that a VCC UE can originate and terminate a call without being registered to the IMS.  A simplified CS call origination from a VCC subscriber is shown below in Figure 1.  The figure also shows a Telephony application server (TAS) as described in TR 23.818.  The TAS provides the network support and supplementary services for multimedia telephony services.
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Figure 1: Simplified CS originating call for VCC subscriber

As it can be seen in figure 1 above, the VCC terminal originating a call through the CS domain may not be registered to the IMS.  If the terminal does not have PS connectivity, then it will not be registered with the IMS.  In such a case, if the terminal initiates or terminates a call, the TAS will think that the user is unregistered and execute supplementary services based on the unregistered status.  However the TAS should provide registered services to the user, not unregistered services since the subscriber is a VCC subscriber and registered/available over the CS domain.  One example is for a terminating call where a typical “not registered” service is to forward calls to not registered users to a voice mail service.  This would not be desirable for a VCC subscriber that is “not registered” in IMS but is attached to the CS domain.

In order to avoid this problem, the solution seems to be that the VCC application registers to the IMS on behalf of the user. This mechanism can either be introduced over ISC enabling Application Servers to register on behalf of users, or by the Terminal Adapter solution described below.
2.2
A Terminal Adapter architecture for IMS to allow handling of a single device with several IMS contacts / points of presence.
One of the main consequences of VCC is to introduce a terminal with two “points of presence”/”contacts” in the IMS network, even though one of those contacts is reached over the CS domain.  For voice call continuity, both of these are within the same “service domain” of multimedia telephony (Note:  the distributed call control within VCC is viewed as a stepping stone towards the final solution of a single centralized service domain for VCC uses).
At SA2#52 a more detailed VCC architecture was agreed, and the flows in the rest of the document refer to a VCC application, as such, it is not always clear which functional entity in the VCC application is performing which role.  What is clear, however, is that with the current architecture the VCC application will either request to route the call to the UE via the contact in the S-CSCF or to override the S-CSCF routing and direct the INVITE to the MGCF.
Figure 2: Representation of current terminating call [image: image2.emf]S-CSCF
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As illustrated in Figure 2 above, for a terminating call arriving at the S-CSCF, the filter handling (1) traverses the application servers as required.  Then the VCC application must influence the flow to go either via the MGCF (2A) or take the normal contact routing via the P-CSCF (2B).  While solvable it requires in case (2A) that the VCC application indicates to S-CSCF that IFC execution should be halted and the call routed CS-accessed contact. However, the CS-accessed terminal is with the current solution in 3GPP not recognized by IMS and S-CSCF as an IMS-contact. With the TA solution the CS-accessed terminal will be seen as an IMS-contact and normal IMS and S-CSCF functionality (e.g. forking) can be used also for the CS accessible terminals. Indeed, these terminals do look and behave as any other IMS registered terminal to the IMS core and execution of services for registered users will follow naturally. 

 In addition to the before mentioned disadvantages of the current 3GPP solution, the FE-B “CS adaptation” is a terminal representative in the IMS network, and it is a bit inconsistent that the terminal appears on the ISC.

The TA solution can be broken down into  Interface Adapter (IA) functional entity and a Terminal Adapter (TA) functional entity, where the IA represents a certain access network and the TA a terminal that may have many accesses methods; native IMS without and IA, a CS IA, or any other access that is not compliant with the native IMS procedures.  These both reside within the home IMS network.

The role of an interface adapter is primarily to translate between non IMS SIP signalling into IMS procedures  and to perform the registration on behalf of the user.  The role of the terminal adapter is to be a  terminal’s point of presence towards the IMS network.
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Potential Update to the VCC and IMS architecture
The TA is inserted in the path between the P-CSCF and the S-CSCF as well as the IA and the S-CSCF.  In this way, the TA is the contact for the terminal and S-CSCF forwards a terminating call towards the terminal.  As such, a single dual mode device still appears as a single device towards the IMS.
The flows for linking in the terminal adapter appear in figure 4 below.
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ing in the terminal adapter (registration via P-CSCF)
1.
Ue sends the Register message to the P-CSCF as per a normal registration
2.
P-CSCF forward the Register message to an I-CSCF.

3.
The I-CSCF interacts with the HSS

4.
The I-CSCF forwards the Register message to the S-CSCF

5.
The S-CSCF interacts with the HSS (and at this stage and authentication would be performed).  The S-CSCF recognises that there is a TA is to be linked in (due to e.g. filter criteria).

6.
The S-CSCF sends the Register message to the TA (a synchronous procedure different from the asynchronous procedure used for the 3rd Party Registration over ISC).

7.
The TA returns the 200 OK with the TA address in the service route.

8.
The S-CSCF forward the 200 OK with the TA address in the route to the I-CSCF, and forgets about the Registration process.
9.
The I-CSCF forward the 200 OK with the TA address in the route to the P-CSCF
Note:  The P-CSCF will forward originating INVITES to this address (i.e. the TA) as per normal originating INVITE

10.
The P-CSCF returns the 200 OK to the UE
Note:  At this stage, the TA is linked in between the P-CSCF and the S-CSCF, however the S-CSCF does not have the contact information for the TA.
11.
The TA sends a Register message to the S-CSCF
Note:  The purpose of this is to include the TA address in the contact in the S-CSCF.
12.
The S-CSCF performs the Cx signalling, which down loads the service profile.

13.
The S-CSCF returns a 200 OK message to the TA.

14.
3rd party registrations are performed if required.
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ated call with terminal adapter

1.
The UE sends and INVITE to the P-CSCF

2.
The P-CSCF forward the INVITE to the route that was received during registration.  In this case, it forwards the INVITE to a TA

3.
The TA forwards the INVITE to the S-CSCF

4-5.
The S-CSCF forwards to the INVITE to any SIP-ASs on the ISC interface.

6.
The INVITE is routed towards the terminating network.
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re 6 Terminating call with terminal adapter

1.
The originating network sends the INVITE to the I-CSCF

2.
The I-CSCF contacts the HSS to obtain the S-CSCF

3.
The I-CSCF forwards the INVITE to the S-CSCF.

4-5.
The S-CSCF forwards to the INVITE to any SIP-ASs on the ISC interface.

6.
The S-CSCF forwards the call towards the contact address(s) for the UE.  This will be the TA in this case.

7. 
The TA forwards the INVITE to the address of the P-CSCF that was learnt during the registration.

8
The P-CSCF forwards the INVITE to the UE.

The above flows describe how the TA could be linked in.  In the case of a call originating from the CS domain, the above flows would be the same with the P-CSCF being replaced by the interface adapter (IA):  The IA should also perform the “registration” for the user if the user attaches via the CS domain.  The means to do so requires further study.
This approach has the following advantages:

· Allows normal IMS functionality to be applied for terminals that are not native IMS terminals

· Provides a solution for surrogate registration of non-IMS terminals in IMS

· Enables execution of services in application servers based on registration status based on standard existing IMS procedures (no special treatment of these subscribers is required in the ASs)

· The TA concept is a generic solution that shields the IMS core from terminals that do not comply fully to IMS and IMS procedures
· The TA concept is here used for VCC purposes but can also be adopted for other continuity solutions such as PS-PS call continuity in the future.
In the current 3GPP figures, the IA and the TA are grouped together in FE- B and FE-A with support from FE-C.
3.
Summary
This contributions raises the issue of providing registered services to a user that may not be registered, as well as considers the general improvements to the architecture for handling of dual mode devices.  If this was seen as an acceptable way forward, then this work could be progressed during the August VCC adhoc, or otherwise, the authors of this contribution would like to receive feedback on the best way to approach this issue.
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