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1. Introduction

This paper provides a discussion of the various architectural alternatives for the NeDS function, providing a recommendation for standardization based on the assessment of the alternatives.
2. Domain selection for incoming call delivery from IMS to the user’s target domain (NeDS)
TR 23.806 defines NeDS as a control point for selection of domain for delivery of a terminating call to a VCC subscriber. Several architectural alternatives have been proposed, each with benefits and drawbacks. A summary of architecture considerations for NeDS is presented here, followed by a list of architecture alternatives and their analysis against the architectural considerations.
2.1. Architectural Considerations
Various factors that need consideration when defining the NeDS architecture are discussed below:
2.1.1. Alignment with current IMS Architecture
Current specifications on IMS Architectural Requirements (TS 23.221) and System Architecture (23.228) specify the ownership of domain selection and routing functions in the HSS and the S-CSCF. The HSS maintains the static data and current location for the subscriber; whereas the S-CSCF performs the routing of incoming calls to CS domain or IMS. 
Note that incoming call delivery while simultaneously registered in CS and IMS has only been discussed as a VCC requirement so far. 
2.1.2. Decision affecting data accessibility
The following criteria feed into the decision logic for selection of domain used for incoming call delivery; therefore need to be available at or easily accessible to NeDS:
2.1.2.1. User’s CS Registration status
The CS HLR component of the HSS maintains the user’s CS registration status. The execution of NeDS takes place in IMS, NeDS retrieves this information from the HSS.
2.1.2.2. User’s IMS Registration status
This is available at the HSS and the S-CSCF or an AS registered to receive the user’s IMS registration status, therefore this criterion is not a critical factor in the decision for placement of NeDS.
2.1.2.3.  Domain used for currently active subscriber calls
One of the VCC requirements is that a new call is delivered to the domain used for currently active calls for the subscribers. Since all VCC subscriber calls are anchored in IMS, the S-CSCF and the CCCF may have the knowledge of all active calls. Knowledge of domain used for active calls needs to be communicated to NeDS from these components.
2.1.2.4. Operator preferences
Operator preference may be configured on any network element; this criterion is therefore not a critical factor in the decision for placement of NeDS.
2.1.2.5. User preferences
User preferences are uploaded to the network for inclusion in the decision making logic for domain selection. 
2.1.3. Backwards compatibility and deployment scenarios
A solution alternative impacting the internal interfaces at the HSS may be a concern if compatibility with pre-R5 HLR is a requirement. The architecture should enable configurations that avoid unnecessary complexity in deployment of VCC.
2.1.4. Signaling Performance

Solutions resulting in unnecessary hops in the call control signaling path require careful considerations for their impact to call set up latency and latency in execution of mid-call services. For example, placement of NeDS in an independent Application Server results in a B2BUA when redirection to CS is required, resulting in an unnecessary hop that remains in the signaling path for the life of the call. 
2.1.5. Standardization effort and interface aspects

Standardization impact for existing interfaces or new interfaces to existing network elements need to be considered.
2.1.6. Scope 
Selection between CS domain and IMS for delivery of incoming calls for users subscribed to simultaneously receive services in CS domain and IMS may have applicability outside of VCC. Currently there are no known requirements for its use beyond VCC. 
2.2. Solution Alternatives 

Below is a high level description of a few architectural alternatives that are under consideration for realization of NeDS: 
Alternative A: Integrated with CCCF

NeDS is co-located in an Application Server with the CCCF in this alternative. NeDS is invoked over the ISC interface as part of the terminating iFC execution for the VCC subscriber’s terminating session at the S-CSCF. 
NeDS retrieves the user’s IMS registration from the HSS over the Sh interface and its CS registration status over MAP interface. 

The domain used for currently active calls for the subscriber is available at the combined CCCF/NeDS AS.

Operator preferences are configured on the AS and user preferences are uploaded via the Ut interface.
Alternative B: Integrated with HSS

NeDS is integrated with the HSS. S-CSCF queries NeDS over an enhanced Cx interface for the domain information as part of routing decision logic after the terminating iFC execution. 

The domain used by currently active calls is maintained at the S-CSCF; this information is communicated to the S-CSCF by the CCCF or NeDS as appropriate and passed to NeDS as part of the domain information query to be included in the domain selection decision logic.
Operator preferences are configured on the NeDS. User preferences are uploaded via the Ut interface to an Application Server which acting as a pass-through communicates the data to the NeDS over Sh interface.
Alternative C: A new logical component

NeDS is a new logical component that functionally lies between the S-CSCF and the HSS functions and is accessed by the S-CSCF via a new Diameter based interface similar to the Cx interface or over ISC.
Different deployment options are possible including deploying NeDS in a current network entity or as a standalone component. When deployed as a standalone component, the interface between NeDS and HSS is based on Diameter and standard MAP based interfaces. 

The domain used by currently active calls is maintained at the S-CSCF; this information is communicated to the S-CSCF by the CCCF or NeDS as appropriate and passed to NeDS as part of the domain information query to be included in the domain selection decision logic.

Operator preferences are configured on the NeDS. User preferences are uploaded to NeDS over a new interface or via the Ut interface.
2.3. Solution Assessment Chart

The following table provides an assessment of the various solution alternatives presented in the previous section against the factors influencing the architecture. 
	Architectural Considerations
	Architectural alternatives for NeDS

	
	Alternative A: Integrated with CCCF
	Alternative B: Integrated with HSS
	Alternative C:  A new logical component

	Alignment with current IMS architecture specifications.
	Places domain selection and routing in application layer - not aligned with current specification guidance.
	Aligned with the current specification guidance.
	Aligned with the current specification guidance.

	Decision affecting data accessibility
	 
	 
	 

	CS Registration status
	Use MAP ATI to retrieve this data.
	Available.
	Either available or accessible via Diameter or MAP.

	IMS Registration status
	Retrieved over Sh interface.
	Available.
	Either available or accessible via Diameter.

	Domain used for current calls
	Available.
	Requires Cx interface enhancements for transfer of data via S-CSCF. S-CSCF updated with this data by CCCF and NeDS.
	Available at the S-CSCF. S-CSCF updated with this data by CCCF and NeDS.

	Operator preferences
	Configured.
	Configured.
	Configured.

	User preferences
	Uploaded via Ut interface.
	Uploaded via Ut interface to an Application Server and communicated to NeDS over Sh.
	Use a new interface or uploaded via Ut interface.

	Backwards Compatibility
	Compatible with pre-R5 HLR.
	Not compatible with pre-R5 HLR
	Compatible with pre-R5 HLR.

	Signaling Performance Impact
	No impact.
	No impact.
	No impact.

	Standardization effort and interface aspects
	Standard ISC interface.
	Enhanced Cx interface.
	New Diameter interface between S-CSCF and NeDS.

	Scope
	VCC function.
	General function.
	General function.


3. Conclusions/Recommendations
The contributing companies have narrowed down the selection to two alternatives, Alternative A and Alternative C. Alternative A is recommended if the scope of NeDS is specific to VCC as it has minimum standardization impact, whereas Alternative C fits the requirements for NeDS as a general function. However, since the requirements on the scope of NeDS are unknown, we request guidance from the VCC drafting group on the requirements on the applicability of NeDS outside of VCC.
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