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Abstract of the contribution:

Discusses concept of call anchoring and proposes new section in TS to describe the call anchoring concept.

1
Introduction

Document S2-060303 input to SA2 #50 highlighted the desirability of not anchoring every CS call from a VCC subscriber in the IMS. It also discussed the criteria on which the VCC FE could base its decision on whether to anchor the call. Whilst the document was only noted and the proposed text not agreed for inclusion in TS23.206, there was general agreement on the requirement that the not all CS calls should be anchored, and that the requirement should be reflected in text describing CS originating call procedures for a VCC UE. This document further discusses the issue of optional anchoring and proposes a new section for the TS, which describes the call anchoring concept. 
2
Discussion

2.1 
Call origination

2.1.1
IMS origination
Calls originated by a VCC UE in the IMS are signalled via the calling party’s home IMS. The INVITE is routed to the S-CSCF in the calling party’s home IMS where the user profile is validated for the user. The S-CFSF forwards the INVITE to the VCC FE in accordance with the service origination logic defined by initial filter criteria in the subscriber profile. Given that all calls originated in the IMS domain are in any case signalled via the user’s home IMS, there is negligible additional signalling penalty associated with anchoring the call in the IMS. Further, since the user plane is routed directly as an IP bearer towards the terminating network, no additional transcoding stages are introduced in the user plane.

2.1.2
CS origination

Calls originated by VCC UE in the CS domain use CAMEL triggering to indicate that the call is being placed by a VCC subscriber. An InitialDP message is sent from the gsmSSF at the VMSC towards the gsmSCF part of VCC FE. If the anchoring function of the VCC FE determines that the call should be anchored, the gsmSCF part of VCC FE sends a CONNECT message including an IMRN back towards the VMSC so that the call is redirected towards the IMS for anchoring. On receiving the associated INVITE the CCCF terminates the incoming call and acting as a B2BUA places an outgoing call on behalf of the calling party. This results in a increase in the amount of signalling to establish the call. This will also mean that the user plane undergoes and additional transcoding stage at the MGW between the CS domain and the IMS. As a result there will be additional latency with respect to call establishment and some degradation of voice quality from the user’s perspective. The penalty associated with IMS anchoring a CS originated call from a roaming VCC subscriber is therefore not negligible. In the case where the VCC subscriber is not using a VCC capable terminal, and where there is no suitable IP-CAN available for voice call domain transfer, the penalty is clearly not warranted.
2.2 Call termination
2.2.1 
Calls incoming from the IMS or terminated in the IMS

Calls incoming from the IMS or to be terminated in the IMS will necessarily be signalled via the user’s home IMS. There is therefore negligible penalty associated with anchoring the call in the IMS in order to facilitate subsequent domain transfer procedures.

2.2.2
Calls incoming from the CS domain to be terminated in the CS domain

When CAMEL triggering is used to transfer calls incoming from the CS domain to the IMS for call anchoring, it is also possible to maintain the call in the CS domain without anchoring. In that case the VCC FE sends a CONTINUE message towards the gsmSSF at the GMSC so that it will continue routing the incoming call towards the CS domain without anchoring the call. This result in less signalling to establish the call, and no additional trancoding stage will be added between the IMS and the CS domain. In that case, the decision to anchor the call should be taken at the same time as the domain selection. 
2.3
Discussion conclusions
We can conclude from the originating call discussion that the anchoring of VCC subscriber calls need only be optional in the case of CS originations. In this case, any decision of whether to anchor a CS originated call, could be based on the calling party terminal’s capability to support VCC, the location of the calling party, and on the availability of IP-CANs local to the calling party that support VoIP.

For VCC subscriber call terminations, in the case of calls incoming from the IMS and calls terminated in the IMS, there does not appear to be any penalty associated with anchoring the incoming call in the IMS. In the case of calls incoming from the CS domain that are to be terminated in the CS domain, the VCC FE may choose not to anchor the call in order to reduce the amount of signalling, and improve user perceived quality. In that case, the decision could be based on the called party terminal’s capability to support VCC, the location of the called party, and on the availability of IP-CANs local to the called party that support VoIP. 
In order to reflect this in the VCC TS, it is proposed to add a new section on the call anchoring concept. 

3
Proposed changes

<<<<First proposed change>>>>
4.4 IMS anchoring of VCC subscriber calls
4.5 4.4.1
Calls originated by VCC subscribers
All voice calls originated by VCC subscribers in the IMS are anchored in the IMS in order to facilitate domain transfer of the call to the CS domain. 
Voice calls originated by VCC subscribers in the CS domain may or may not be anchored in the IMS to facilitate domain transfer of the call to the IMS subject to operator policy. If a call from a VCC subscriber is not anchored in the IMS, domain transfer is not allowed for that call.
4.4.1
Calls terminated by VCC subscribers
All voice calls to VCC subscribers, which are incoming from the IMS and/or terminated in the IMS are anchored in the IMS in order to facilitate domain transfer of the voice call to the CS domain.
Voice calls to VCC subscribers, which are incoming from the CS domain and terminated in the CS domain may or may not be anchored in the IMS to facilitate domain transfer of the call to the IMS, subject to operator policy. If a call to a VCC subscriber is not anchored in the IMS, domain transfer is not allowed for that call.

4.5
Domain Transfer Procedures

When a VCC subscriber is active in one or more voice sessions using VCC capable terminals, voice continuity between CS domain and IMS is enabled by execution of Domain Transfers between CS domain and IMS. 

VCC subscriber calls are anchored at the VCC application in the home IMS upon session establishment to enable a 3pcc function at the VCC application for control of Domain Transfer procedures executed during the call. All initial and subsequent Domain Transfers associated with a VCC subscriber session(s) are initiated by the UE and executed and controlled by the VCC application in home IMS. 

Simultaneous registration is required for the initiation of the Domain Transfer procedure. Upon detection of conditions requiring a Domain Transfer, a registration is performed by the UE in the transferring-in domain if the user is not already registered; and a new call context is established by the UE toward the VCC application in home IMS to allocate signalling and bearer resources in the transferring-in domain and request transfer of user’s active session(s) from the transferring-out domain. The VCC application in the home IMS executes Domain Transfer; resources in the transferring-out domain are subsequently released.
The VCC application in the home IMS generates charging information for all Domain Transfers for VCC subscriber voice session(s) for the purpose of billing and charging.

The following Domain Transfer requirements are applied in both CS to IMS and IMS to CS directions:

· Initiation of the CS to IMS Domain Transfer procedure for an ongoing voice call may be based on radio condition; initiation of the IMS to CS Domain Transfer procedure for an ongoing voice call may be based on radio condition and IP connectivity quality to IMS.

· The subsequent Domain Transfer procedure shall be supported.

· It shall provide Domain Transfer for a roaming user when the user is moving between GSM/UMTS CS Domain and IMS.

· From the end user's perspective, the perceived service disruption should be minimized. Domain Transfer procedure latency should be minimized.

· Voice call quality should be maintained. The number of transcoding stages introduced by the architecture should be minimized.

· Consistent charging information across domains shall be provided when the Domain Transfer is performed, 

· It shall provide UE initiated Domain Transfer procedures.

4.6
Regulatory Aspects

Emergency calls should be maintained in the original domains, Domain Transfer shall be prohibited.

<<<<End of first proposed change>>>>
4
Proposed action
Include the proposed change in TS 23.206.
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