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1. Introduction

This paper presents a new architectural alternative for realization of the NeDS functions. The new alternative defines NeDS as a new logical component which may be deployed as a stand alone component or embedded within a currently defined network element as desired by the implementers.

A companion paper, NeDS Architectural Alternatives provides an analysis of this alternative along with other architectural alternatives for realization of NeDS and presents recommendations for specification of the NeDS function.

2. NeDS - A new logical component

2.1. Architecture

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 as presented by Figure 2.1-1 VCC Functional Architecture w/ NeDS as a new logical component below.
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Figure 2.1-1 VCC functional architecture w/ NeDS as a new logical component
Different deployment options are possible including deploying NeDS in an HSS 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. Please refer to information flows in the subsequent section for details on communication of this information.
Operator preferences are configured on NeDS. User preferences are uploaded to NeDS over a new interface or via the Ut interface to an Application Server which acting as a pass-through communicates the data to the NeDS over Diameter interface.
2.2. Information Flows

2.2.1. IMS Terminations

Figure 2.2.1-1 IMS Terminations describes information flow for handling of incoming call when the call is delivered to the user via IMS.


[image: image2.emf]VMSC MGCF NeDS

CCCF

I-CSCF Other End

{IMS}

{CS}

UE

S-CSCF GMSC HSS

1. INVITE 

(

To: User’s SIP URL

)

5. INVITE 

(

To: User’s SIP URL

)

7. Domain Routing Query 

(current domain)

8. Network Domain Selection

9. Domain Routing Resp 

(

current domain)

4. Service Control 

Logic

10. INVITE 

(

To: User’s SIP URL

)

2. LIR/LIA

3. INVITE 

(

To: User’s SIP URL

)

6. INVITE 

(

To: User’s SIP URL

)

Figure 2.2.1-1 IMS Terminations
1. The originating network sends an Invite request to the I-CSCF (IMS incoming call) or IAM to the MGCF (CS incoming call). 
2. I-CSCF performs Location Query with the HSS to retrieve an S-CSCF name for registered user or assigns an S-CSCF for unregistered user.

3. The Invite message is sent to the S-CSCF for the terminating user according to the procedures defined in 3GPP TS 23.228.

4. The S-CSCF validates the service profile, and executes termination service logic required for this user.

5. CCCF is invoked as part of the termination service logic for the user.

6. The CCCF invokes a 3pcc function to anchor the session, and sends the Invite back to the S-CSCF. 

7. The S-CSCF queries the NeDS for Domain Routing information as part of routing logic. It passes the domain used for currently active calls for the user if there are any active calls for the user at the receipt of incoming call.
8. NeDS performs Network Domain Selection in consultation with the HSS. It determines that the call needs to be delivered via IMS.

9. NeDS passes this information back to the S-CSCF. S-CSCF maintains the domain information for future use.
10. A normal IMS session setup is performed towards the UE and back to the originating network. The signalling between the S-CSCF and the UE goes through the P-CSCF (not shown).

2.2.2. CS Terminations

Figure 2.2.2-1 CS Terminations describes information flow for handling of incoming call when the call is delivered to the user via CS.
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Figure 2.2.2-1 CS Terminations
1. The originating network sends an Invite request to the I-CSCF (IMS incoming call) or IAM to the MGCF (CS incoming call). 
2. The I-CSCF performs Location Query with the HSS to retrieve an S-CSCF name for registered user or assigns a S-CSCF for unregistered user.

3. The Invite message is sent to the S-CSCF for the terminating user according to the procedures defined in 3GPP TS 23.228.

4. The S-CSCF validates the service profile, and executes termination service logic required for this user.

5. CCCF is invoked as part of the termination service logic for the user.

6. The CCCF invokes a 3pcc function to anchor the session, and sends the Invite back to the S-CSCF. 

7. The S-CSCF queries the NeDS for Domain Routing information as part of routing logic. It passes the domain used for currently active calls for the user if there are any active calls for the user at the receipt of incoming call.
8. NeDS performs Network Domain Selection in consultation with the HSS. It determines that the call needs to be delivered via CS. 
9. NeDS collaborates with the HSS to perform a Provide Routing Number query to the VMSC currently serving the subscriber.

10. The VMSC provides an MSRN for routing subscriber call.

11. NeDS returns the MSRN to the S-CSCF along with the domain selected for the termination. S-CSCF maintains the domain information for future use.
Note that direct PRN query from IMS to VMSC is only possible when user’s terminating services are homed in IMS. With distributed model of terminating services, NeDS returns a routing number associated with the user’s MSISDN to enable routing via CS GMSC for execution of terminating service logic. 
Routing via the CS GMSC may result in a circular routing loop if certain techniques for anchoring of CS terminations in IMS are enabled.
12. The S-CSCF uses the MSRN to route the call toward the user via the MGCF.

13. The MGCF sends an IAM with MSRN to the VMSC.

2.2.3. Domain info communication for CS Originations

Figure 2.2.3-1 CS Originations describes information flow for updating of S-CSCF with the domain used for the call upon anchoring of CS Originations.
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 Figure 2.2.3-1 CS Originations
1. CS origination techniques in the visited CS network result routing of the call to CCCF.
2. CCCF invokes a Routing B2BUA function to originate a session to the original called party destination on behalf of the user toward an S-CSCF assigned to the user for routing of the originating session to the original called destination. CCCF passes the CS domain information in the P-Access Network info header to the S-CSCF. S-CSCF maintains the domain information for future use.
2.2.4. Domain info update on CS to IMS Domain Transfer

Figure 2.2.4-1 CS to IMS Domain Transfer describes information flow for updating of S-CSCF with the domain used for the call upon CS to IMS Domain Transfer.
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Figure 2.2.4-1 CS to IMS Domain Transfer
1. The UE initiates domain transfer to IMS towards the CCCF as specified by Domain Transfer procedures in TR 23.806. 
2. CCCF performs the transfer of the user’s CS leg to IMS by using SIP Session Transfer procedures. It is an implementation option as to how the SIP Session Transfer is executed. The CCCF passes the IMS domain information in the P-Access Network info header in the SIP message sent to the S-CSCF for invocation of domain transfer toward the other end. S-CSCF maintains the domain information for future use.
Note: Use of an UPDATE consisting of the SDP of the IMS leg sent to the other end via the S-CSCF is illustrated here; however, other options such as a ReINVITE can also be used to implement domain transfer.
2.2.5. Domain info update on IMS to CS Domain Transfer

Figure 2.2.5-1 IMS to CS Domain Transfer describes information flow for updating of S-CSCF with the domain used for the call upon IMS to CS Domain Transfer.
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Figure 2.2.5-1 IMS to CS Domain Transfer
1. The UE initiates domain transfer to CS towards the CCCF as specified by Domain Transfer procedures in TR 23.806.

2. CCCF performs the transfer of the user’s IMS leg to the CS Domain by using SIP Session Transfer procedures as described in the previous walk-through. The CCCF passes the CS domain information in the P-Access Network info header in the SIP message sent to the S-CSCF for invocation of domain transfer toward the other end.
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