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1 Introduction
The function of domain selection (named NeDS in VCC) is firstly introduced in VCC work item, and then be discussed in CSI interworking work item. In fact, there are opinions that there exists the general requirement of domain selection function beyond the scope of these two work items, and it is necessary to clarify the relationship between the correlated works in different work items. 
Furthermore, a revised WID was approved in the last SA2 meeting, adding an objective of “Analysis into mechanisms by which the HPLMN and VPLMN operator and user can determine and influence whether the CS domain or the IMS domain is preferred for MO and MT voice calls” in the study item of the “IMS enhancements and optimisations for real time communication”, which is considered as the formal requirement of the general domain selection function. 

Basing on the analysis of current work related with domain selection in VCC and CSI interworking work items, this paper discusses the scope of the general domain selection function in IMSOpt, and its relationship with correlated works in VCC and CSI interworking work items. 
2 Discussion
2.1 Correlated work in VCC work item
As one of the important aspects, the domain selection is described in the WI, TR and TS of VCC work item.
2.1.1 Correlated objectives described in the WID

In the latest version of VCC WID (SP-050393), there are two aspects correlated to the domain selection function:

· Ability for the UE to detect and automatically select the appropriate Access Network (such as GSM/UMTS radio or IP Connectivity Access Network) based on operator policy for real-time voice service. 

· Mechanism for selecting how to route the terminating voice calls to the UE: either through the GSM/UMTS CS Domain or through the WLAN interworking networks with IMS based on the user registration. Criteria for the routing decision as well as the routing mechanism itself should be covered.
2.1.2 Correlated descriptions in the TR

In the latest version of TR 23.806, some detailed descriptions about domain selection function for origination and termination are provided as bellow:

5
Architectural Requirements and Considerations

5.2
Architectural Requirements

……
-
While not in CS or IMS voice call, the UE shall be able to detect and automatically connect to the available access Network (such as GSM/UMTS radio and/or IP Connectivity Access Network). UE shall select either CS domain or IMS domain for real-time voice service based, e.g., on operator policy for and user's preference subject to service consistent constraints, e.g., if the UE have an on going call in one domain, the UE should use the same domain for additional call.

-
When the UE is attached to both the CS and IMS domains, the network has the responsibility for selecting the terminating service domain for an incoming call, depending on operator policy and possibly user preference subject to service consistent constraints, e.g., if the UE have an on going call in one domain, the same domain should be used to terminating the additional incoming call.

-
The architectural solution shall support a mechanism for selecting how to route the terminating voice to the UE; since it is possible for multiple devices to be registered to the IMS, terminating handling should allow for routing to multiple devices; including the CS device.

……
6.2.2
Network Domain Selection (NeDS)

6.2.2.1
Description of Network Domain Selection Functionality

NeDS function is the control point for selecting which domain to use for terminating a call.

Normally it may be expected that a CS terminating call will terminate on the CS side of a multi-mode terminal, and an IMS terminating call will terminate on the IMS side of a multi-mode terminal, there are situations where the selection of the other domain is appropriate (e.g. in the case of a CS terminating call when the terminal is not CS-attached, but is IMS registered). In addition to technical considerations, user preferences and service availability considerations may need to be considered and are implemented in the NeDS function.

The decision of the domain in which to terminate the call could be generalised as the "Terminating network domain selection" (Terminating NeDS).functionality. Note that NDS implies Network Domain Security, so NeDS has been suggested as an alternative abbreviation.

Below are some of the factors which could influence the Terminating Network Domain Selection.

-
Registration status (CS attached; IMS registered (for multimedia telephony), or both);

-
IPCAN capabilities (in case of IMS registered);

-
Service/subscription/operator preferences.

Domain selection shall be in accordance to TS 23.221 [8], clause 7.2. In order to generalise the discussion and understand the requirements the following is a general approach to the problem.

The Network Domain Selection (NeDS) function can be characterised as follows:

-
The NeDS function is aware of whether the terminal is registered on IMS from a device that is Multimedia telephony (with IMS voice) capable, and on an access that is capable to support IMS voice.

-
The NeDS function is aware of whether the terminal is attached to the CS domain.

-
The NeDS function is aware of or can obtain the ongoing voice call in the IMS and the CS domain.

The NeDS function controls the decision as to the appropriate terminating domain, taking into account the operator, user and service preferences.

6.2.2.2
Routing Selection Decision

This section describes decision logic for the NeDS function. Different logic may be used depending on which domain triggers this function.

Examples of the decision logic are shown in Annex B.
2.1.3 Correlated descriptions in the TS

In addition, further descriptions about domain selection function are provided in the ongoing TS 23.206. Basing on the progress in VCC, some of them are different from those described in the TR.
4.1
General

Voice Call Continuity is a home IMS application that provides capabilities to transfer voice calls between the CS domain and the IMS. VCC provides functions for voice call originations, voice call terminations and for Domain Transfers between the CS domain and the IMS. 

The VCC application is implemented in the user’s home network. Voice calls from and to a VCC UE are anchored at the VCC application in the home IMS to provide voice continuity for the user during transition between the CS domain and the IMS. VCC voice calls originated and terminated in the domain are anchored at the VCC application in home IMS using standard CS domain techniques available for redirecting calls at call establishment.
 A 3pcc (Third party call control) function is employed at the VCC application to facilitate inter domain mobility through the use of Domain Transfers between the CS domain and the IMS. Domain Transfers may be enabled in one direction (i.e. from the CS domain to the IMS or from the IMS to CS domain), or in both directions as per network configuration requirements. The VCC application has the capability to perform domain transfers for a VCC UE’s voice session multiple times in both directions.

4.3
Domain Selection

For determining which domain shall be selected to terminate the voice call the domain selection function shall be able to use the following:

-
The state of the UE in the circuit switched domain. This state information shall include: Detached, Attached.

-
The UE capability to support IMS Voice Services as described in TS 22.228 [1].

-
The state of the UE in the IMS domain. The state information shall include: Registered, Deregistered.

-
The capability of the IP-CAN to support VoIP. 

-
User preferences and/or operator policy.
-
The domain used by an existing call anchored at the VCC application.
Editor’s note:  The use of the term VoIP and "IMS Voice Services" may change subject to a response to an LS to SA1

In case that the call delivery attempt fails in the selected domain, the domain selection function in VCC application shall perform subsequent handling according to operator policy, which may include the option of re-attempting the call setup to the other domain.

Editor’s notes: The definition of call delivery attempt failure needs to be clarified.

……
2.1.4 Summary of domain selection correlated work in VCC work item

Basing on above descriptions, the domain selection correlated work in VCC work item can be summarized as:

· Domain selection function for both origination and termination are described in VCC WID, TR 23.806 and TS 23.206, while more discussion about the termination domain selection implementation are provided in the TR and TS.
· User preferences and operator policy shall be taken into account in domain selection for origination and termination which is performed in the UE and the network separately.
· Other factors which shall be taken into account for termination domain selection are: 
· The state of the UE in the circuit switched domain. This state information shall include: Detached, Attached.

· The state of the UE in the IMS domain. The state information shall include: Registered, Deregistered.

· The UE capability to support IMS Voice Services as described in TS 22.228 [1].

· The capability of the IP-CAN to support VoIP. 

· The domain used by an existing call anchored at the VCC application.
· For the incoming call received in CS domain, there are several mechanisms discussed in the TR 23.806 for performing termination domain selection (once named CS-NeDS in VCC email discussion, and currently named decision point 1 in annex of TR 23819). However, it is now decided that, since the static anchoring method has been selected for domain transfer, flexible termination domain selection for the incoming call received in CS domain is no longer needed in VCC TS work. It is decided that the routing control for the incoming call received in CS domain can use standard CS domain techniques available for redirecting calls (some of them are described in Annex A of TS 23.206), and doesn’t need to be standardized.

· In case that the call delivery attempt fails in the selected domain, the domain selection function in VCC application shall perform subsequent handling according to operator policy, which may include the option of re-attempting the call setup to the other domain. While the definition of call delivery attempt failure needs to be further clarified.
2.2 Correlated work in CSI interworking work item
2.2.1 Correlated objectives described in the WID

The objective described in the WID of CSI interworking is:

The objective is to study how to handle terminating real-time sessions and calls taking into account different domains (CS, IMS) and different UE capabilities (CSI, IMS VoIP, etc...).
It is then understood that this work item also includes the work related to the termination domain selection.
2.2.2 Correlated descriptions in the TR
In the latest version of TR 23.819, some described interworking scenarios seem to have relation with termination domain selection. Furthermore, the Annex A of the TR provides an analysis of domain selection in VCC and CSI interworking work items. 
4 Scenarios for CSI interworking
……
Scenario 2: Multimedia session of IMS origination and CSI termination

- In a case a UE initiates an IMS session containing a voice call and other media toward a CSI capable UE. The voice call to the CSI capable UE is terminated in its CS domain, while an IMS session with other media than that for the voice call is terminated in the IMS/PS domain. Otherwise, multimedia sessions not containing a voice component are terminated in the IMS domain of the CSI capable UE.
……
Annex A (Informative): Analysis of Domain selection
A.1 Introduction 
There has been discussion on the relationship between CSI interworking and VCC. The main area of the possible overlapping is the domain selection function. This annex analyzes the domain selection function required for CSI interworking and VCC, and discusses how to make the architectures of both works aligned. 

……
A.2 terminating domain selection
Figure A.1 describes the high level view on the domain selection for the terminating voice call. For simplicity it is assumed that MSISDN for CS and IMS of the VCC terminal is the same (Here MSISDN for IMS means that the number used for Tel URI in SIP signalling). 
……
The main commonality is that the IMS AS will do the domain selection decision when the call is routed to the IMS. By using IMS AS for the CSI control entity, the same architecture as VCC can be reused. It is FFS whether both functionalities can reside in the same AS.
When the UE is both CSI capable and VCC subscribed, then the rule of VCC will be applied.

2.2.3 Summary of domain selection correlated work in CSI interworking work item

Basing on above descriptions, the domain selection correlated work in CSI interworking work item can be summarized as:

· Only the domain selection function for termination is described in CSI interworking WI, while more attention is paid on the handle of the real-time component. 

· According to the scenarios description and CSI definition, the factors which may influence the handle of the incoming IMS session in this WI are: 

· The state of the UE in the circuit switched domain. This state information shall include: Detached, Attached.

· The state of the UE in the IMS domain. The state information shall include: Registered, Deregistered.

· The capability of the UE and the IP-CAN to support CSI as described in TS 23.279.

· The media components included in the mentioned IMS session.
· Besides to the selection of termination domain, there is additional functional requirement for the network to split and merge real-time and non-real-time parts of an IMS multimedia session in CSI interworking work item. 

2.3 Conclusion: the scope of the general domain selection function and its relationship with correlated work in VCC/CSI interworking

During the discussion in last SA2 meeting about the document S2‑060799, it was agreed that there exists the requirement for the general domain selection function, while some of the issues have already been addressed in VCC/CSI interworking work, but other issues are not. 
As a result, it was agreed to include this requirement in the IMS Optimisations WI. In addition, it was commented that there would be a section in the optimisation TR which could cover the issue of whether this mechanism gives any added value rather than having a single solution for similar Work Items. 
Basing on above analysis on correlated work in current VCC and CSI interworking WIs, it tends to conclude that:
· Some of issues of domain selection function have been addressed in VCC and/or CSI interworking WI, however, the scope of domain selection function studied in both these two WIs are all minimized basing on their own assumption. 

· To avoid the confliction between different WIs and re-use the network architecture and capability, the general domain selection function decided to be studied in IMS optimization WI can be treated as the common functional base for correlated part in VCC and CSI interworking, that is to say:

· All of the capability requirements for domain selection function currently described in VCC and CSI interworking shall be fulfilled by general domain selection function planned to study in IMS optimization WI.

· The parts of domain selection function which have been omitted in VCC and CSI interworking WIs basing on their own assumption shall also be studied in the general domain selection function in IMS optimization WI.

· As specific applications of general domain selection function, the correlated part works in VCC and CSI interworking WIs shall re-use the general domain selection function planned to study in IMS optimization WI. Meanwhile, the specific part of functions other than domain selection in these two WIs shall be kept independent from domain selection. The interactions between domain selection correlated part and those parts other than domain selection in these two WIs shall be try to avoid, or be specified in detailed if confirmed necessary. 
Basing on above, the requirements having been discussed in VCC/CSI can be summarised below as a basic requirement for the general domain selection function. Additional requirements which may be found in subsequent study are not restricted.
· Both the domain selection function for origination and termination shall be considered in general domain selection function.

· Both the domain selection function for incoming call/session received in CS domain and IMS shall be considered in general domain selection function.

· User preferences and operator policy shall be taken into account in domain selection for origination and termination which is performed in the UE and the network separately.

· Other factors which shall be taken into account for termination domain selection include: 

· The state of the UE in the circuit switched domain, including: Detached, Attached.

· The state of the UE in the IMS domain, including: Registered, Deregistered.

· The UE capability to support IMS Voice Services as described in TS 22.228 [1].

· The capability of the IP-CAN to support VoIP. 

· The domain used by an existing call anchored at the VCC application.
· Besides to the selection of termination domain, there is additional functional requirement for the network to split and merge real-time and non-real-time parts of an IMS multimedia session basing on following factors: 

· The capability of the UE and the IP-CAN to support CSI as described in TS 23.279.

· The media components included in the mentioned IMS session.
· In case that the call delivery attempt fails in the selected domain, the domain selection function in VCC application shall perform subsequent handling according to operator policy, which may include the option of re-attempting the call setup to the other domain. 
3 Proposals
It is proposed to add a new section to study the general domain selection in the TR 23.818.

11
Analysis of general domain selection function
11.1
General principle 
General domain selection function shall be specified in this specification, taking all of requirements having been identified in VCC and CSI WIs (including those subsequently omitted basing on their assumption). The VCC and CSI shall re-use the same domain selection architecture to keep alignment.
11.2
Requirements of general domain selection function 
The following aspects may be taken into account for studying a general domain selection function, and additional aspects which may be found in subsequent study are not restricted:

· Both the domain selection function for origination and termination shall be considered in general domain selection function.

· Both the domain selection function for incoming call/session received in CS domain and IMS shall be considered in general domain selection function.

· User preferences and operator policy shall be taken into account in domain selection for origination and termination which is performed in the UE and the network separately.

· Other factors which shall be taken into account for termination domain selection include: 

· The state of the UE in the circuit switched domain. This state information shall include: Detached, Attached.

· The state of the UE in the IMS domain. The state information shall include: Registered, Deregistered.

· The UE capability to support IMS Voice Services as described in TS 22.228 [1].

· The capability of the IP-CAN to support VoIP. 

· The domain used by an existing call anchored at the VCC application.

· Besides to the selection of one domain, additional requirement shall be considered for the network to select to use more than one domain by splitting and merging real-time and non-real-time parts of an IMS multimedia session basing on following factors: 

· The capability of the UE and the IP-CAN to support CSI as described in TS 23.279.

· The media components included in the mentioned IMS session.

· In case that the call delivery attempt fails in the selected domain, the domain selection function in VCC application shall perform subsequent handling according to operator policy, which may include the option of re-attempting the call setup to the other domain.

11.3
Solutions

11.4
Conclusion

�The routing control for an incoming call received in CS is named anchor here, and once be performed based on CS-NeDS. And some implementation options for call diversion from the CS to the CCCF are listed in the Annex A. 
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