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1
Introduction
When reflecting on the current VCC standardization discussions, there are a number of open issues that we need to resolve in order to progress the VCC standardization.  These issues include:

· The service control paradigm (distributed or centralized or other)
· The treatment of the VCC subscribers (is a subscriber only an IMS subscriber, or sometimes and IMS subscriber and sometimes a CS subscriber).
· The handling of SIM swapping (i.e. a VCC user placing their UICC card into a non-VCC capable device)

· Static provisioning or dynamic allocation of VCC functional number and VCC functional URI.
· The need or not of “VCC Application level registration” (i.e. UE <-> VCC Application communication after IMS registration or CS attach).
· Handling of the CSRN

As the issue of the service control paradigm is addressed in other contributions, this contribution addresses the other listed issues.  One important aspect to keep in mind when considering the discussion below is the focus on the time-to-market requirements which favors straightforward solutions.
2
Discussion
2.1
Treatment of VCC subscribers
When considering the problem space that VCC covers, and that is the ability to continue a voice call when moving out of a radio packet based coverage (such as WLAN) and to continue the voice call on a CS technology such as GSM, two main alternatives are usually considered.  One is generic access (also known as universal mobile access (UMA)) that is covered in TS 43.318.  The other solution is voice call continuity – which the objective of this work-item and specification.
A primary difference between the VCC solution and the generic access solution is that for the generic access solution the service set for the voice call is CS domain centric (infact the exact CS domain service definition applies) and for the VCC solution the service set should be IMS centric.

As the generic access standard is already mature, the motivation to deploy products based upon VCC instead of products based upon generic access specifications would be to build upon the IMS centric nature of VCC in order to offer the enhanced or extra services that are possible through the use of IMS.
The ability to offer enhanced or extra services through the IMS is not restricted to when the terminal is accessing the IMS over a packet access, but can also be advantageous when the IMS services is accessed via the CS domain.  As such, this contribution proposes that a VCC user is viewed as a IMS subscriber that sometimes access the IMS via the CS domain.
Further consideration should also be given to whether the ability to “turn on” and “turn off” VCC through subscriber procedures is a capability required in this release as that also introduces an extra protocol definition.
Proposal: This contribution proposes that the VCC user is treated as an IMS subscriber.
2.2
Handling of SIM swapping
The discussion around the handling of SIM swapping is how to handle the case when a VCC user places their SIM card (UICC card) in a non-VCC capable device.  The procedures in TS 23.206  for CS origination and CS termination calls have not made any changes to the signalling between the UE and the MSC,  and normal CS procedures defined in TS 24.008 are followed.  As a result of this, calls to or from a VCC user that has a non-VCC capable UE will still be processed in the normal way and will not fail due to incompatible signalling procedures.  The calls can still traverse the IMS in order to take advantage of the services the IMS offers (which makes sense as the subscriber is still an IMS subscriber even when it has a non VCC capable device).
Proposal: It is proposed that no extra procedures should be introduced in Rel 7 for handling of SIM swapping.

2.3
Provisioning or dynamic allocation of VCC Functional number and VCC functional URI
The VCC Functional Number (VFN) is an E.164 number used by the UE to request a VCC function (e.g. Domain Transfer to CS domain) from the CCCF in the VCC Application.  The VCC Functional URI (VFI) is a SIP URI used by the UE  to request a VCC function (e.g. Domain Transfer to the IMS) from the CCCF in the VCC Application.
The means by which the UE learns about the VCC functional number and the VCC functional URI is still open.  One approach is that the UE is made aware of this after attatching/registering to the network.  This would require the definition of a means to transport this information to the network via the CS domain (in e.g. USSD) or in IMS (e.g. in a mobility event package).  However it should be noted that the domain transfer and VCC would work fine if the VFN and VFI were provisioned in the terminal.
Proposal: Given that it would take time to specify a protocol for transfering this information (and that the definition of the mobility event package would require IETF involvement) and that VCC works also in the case that the VFN and VFI are provioned into the terminal, this contribution proposes that the VFN and VFI are provisioned into the terminal.

It should be noted that future releases could add a dynamic mechanism to transfer the VFN and VFI without impact to the rest of the VCC procedures if it will be considered advantageous, and in the mean time the existing device provisioning procedures (such as OTA) can be utilsed.
2.4
Need or no need for “VCC Application level registration”
There has been a discussion on the need to include a VCC appliation level registration.  This seems to be motivated by the following:
· Negotiate whether the terminal is capable of VCC or not in order to be able handle non VCC terminals differently from VCC terminals.
· To transfer the VCC functional number (VFN) and VCC functional URI to the UE at registration/attatch.

· …
As discussed above, there is really no need to negotiate whether the terminal is capable of VCC or not.  If this is required, then a general capability should be considered instead of a VCC specific approach.  This contribution does not consider whether a general terminal capability mechanism is sufficiently motivated or not, but does propose the view that it is not essential for VCC and hence should not be part of this release.
As also discussed above, the ability to transfer the the VCC functional number (VFN) and VCC functional URI is not essential to VCC as they can be provisioned into the terminal.

Proposal: It is proposed that VCC application level registration is not included in this release of VCC.  This provides real savings in terms of getting products based on this specification to the market as it avoids the specification of an additional UE – network interface.
2.5 
Handling of the CSRN

The CS routing number is the “number” that the VCC application uses in order to route a terminating call to the CS network.  During the discussion, it appears that there are two ways to achieve this.

1 GMSC emulation
In this approach, the VCC application sends a MAP “Send Routing Information” (SRI) to the HSS.  The HSS retrieves a roaming number from the MSC using the map message “Provide Roaming Number” (PRN).  The retrieved roaming number is returned to the VCC application by the HSS.  The HSS application includes this as a CSRN in the SIP INVITE that is sent to the S-CSCF.  This will result in a call to a MGCF, and onwards to a MSC.  The GMSC is not involved as the VCC application is emulating a GMSC.
2 Diversion to CS
In this approach, the VCC prefix includes sufficient information in the INVITE that is sent to the S-CSCF to allow the S-CSCF to forward the request to a MGCF.  The call is then treated like a normal terminating call going through a GMSC, and onwards to a MSC.
Approach 1 “GMSC emulation” is emulating some of the functionality of the GMSC.  While no issues are identified with this approach, it requires an evaluation of which GMSC functionality should be emulated and which is not required.  This may simply result in different settings on the MAP signalling towards the HSS.  However, this exercise seem more appropriate for impementation than for what should be described in the technical specifications.

Approach 2 “Diversion to CS” is therefore more appropriate to describe in the technical specifications as the GMSC functionality is already described in the 3GPP specifications.  This does not preclude a vendor moving forward with an implementation of alternative 1 above.  The concern that has been raised about this approach is the avoidance of looping. It is feasable for this then, that the GMSC is configured to take certain actions (such as “Suppress IN”) based on the incoming route or addition of a prefix – as such it is possible to avoid returning to IMS a call that was directed to the CS domain from the IMS.  This issue is also nonexistance when the VCC users is a native IMS subscriber (i.e. the E.164 MSISDN is re-homed to the IMS domain) because the terminating call from PSTN would go directly to IMS domain without the needs to traverse via GMSC (NeDS’s part-I routing).

Proposal:This contribution proposes that the CSRN is a number with the format of an E.164 number with sufficient information to force routing to the CS domain.
3
Summary

This contribution discusses a number of issues with the aim of simplifying the proceeding VCC standardisation.  The issues are not repeated in the conclusion, instead the consequences of the conclusions are listed below:
· A VCC subscriber is always an IMS subscriber irrespective of the terminal that the VCC user is currently using.  All terminating calls for a VCC subscriber are routed through the IMS.  Originating call for a VCC subscriber from the CS domain should be routed via IMS (i.e., determined by the gsmSCF’s settings).
· The VCC functional number and VCC functional URI are provisioned into the terminal
· No extra interfaces are required between the UE and the VCC-AS (i.e. VCC registration is not required, etc).

· The CSRN is a number that allows the S-CSCF to forward the session request to the CS domain.

This provides real savings in terms of getting products based on this specification to the market as it avoids the specification of an additional UE – network interface (including going through the IETF for the mobilty event package); as well as the associated industry testing and debuging.
4
Proposal
In agreeing the above, this contribution proposes the following changes to TS 23.206 are accepted.
(Start First Change (
6
Information Flows and Procedures

6.1
Registration

A VCC UE desiring to communicate via the IMS shall perform an IMS registration as specified in TS 23.228 [2].
A VCC UE desiring to communicate via the CS domain shall perform an IMSI attach as specified in TS 23.xyz [zz].
( End First Change (
( Start Second Change (
6.3.2
Terminated Call Directed to CS

Figure 6.3.2-1 below describes how the signalling path is established toward a VCC user when the user is roaming in the CS Domain and the call is directed to CS. 


[image: image1.wmf]VCC Application

6

. 

INVITE 

(

CSRN

)

1

. 

I

NVITE 

(

SIP or Tel URI

)

3

. 

INVITE 

(

SIP or Tel URI

)

S

-

CSCF

2

. 

Service Control Logic

4

. 

Domain Selection

5

. 

Retrieve CS routing 

number

7

. 

I

NVITE 

(

CSRN

)


Figure 6.3.2-1: Terminated Call Directed to CS Domain
1.
An INVITE is arriving at the S-CSCF including a request URI in Tel URI or SIP URI format.

2.
S‑CSCF invokes as service logic is appropriate.

3.
S-CSCF sends the INVITE toward the CCCF.

4.
CCCF performs domain selection based on operator and user preferences, registration and call states. 

5.
CCCF determines the CS domain routing number (CSRN).


6.
CCCF sends an INVITE including the CS domain routing number as request URI toward the S-CSCF.  The INVITE including the CSRN contains sufficient information to allow the S-CSCF to determine that the session is to be routed to the CS domain.
7.
S-CSCF routes the INVITE toward the CS domain according TS 23.228 [2]. 

( End Second Change (
( Start Third Change (
6.6
Other procedures

6.6.1
User preferences and operator policy

User preferences shall be taken in account by the domain selection function when deciding over which domain an incoming voice call shall be routed to the VCC UE. User preferences may be transmitted over the UE-VCC application reference point, and indicate which domain is preferred for routing terminating calls when the VCC UE is registered on both accesses.

Operator policy is provisioned in the network by the operator, and should be communicated to the UE whenever the policies are updated. It shall indicate which network is preferred for originating calls performed by the VCC UE. The UE shall take this parameter in account when deciding which access to use for outgoing calls.
6.6.2
VCC UE provisioning
The VCC functional number and VCC functional URI are provisioned into the VCC UE.
( End Third Change (
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