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1.
Introduction

The paper presents example call walk-throughs for the NeDS function. This paper proposes text to be added to Section 6.2.2 Terminating Domain Selection of TR 23.806.
6.2.2.1 Termination Domain Selection call walk-throughs
This section presents example call walk-throughs to illustrate techniques employed by the NeDS function for termination domain selection and routing of incoming calls to the CS-IMS user. 
Routing identities used in the call walk-throughs are:

MSISDN: 
Published DN associated with the user.

NeDS PSI:
Published DN associated with NeDS.

IMRN:
Dynamic routing number used for routing into IM Subsystem.

CSRN:
Dynamic routing number used for routing into CS Domain.

Table 1 below describes the configuration of these routing identities in CS domain and IM Subsystem network elements as used for routing of incoming calls to a CS IMS user.

	Incoming call delivery
	User Identities in HSS
	User DN in HLR
	User DN in GMSC translation tables
	User DN in MGCF translation tables

	IMS hosted MSISDN
	SIP URI

Tel URI: MSISDN
	MSISDN
	CSRN; replaced at GMSC with MSISDN prior to SRI Query.
	MSISDN

NeDS PSI

	CS hosted MSISDN
	SIP URI

Tel URI: MSISDN
	MSISDN
	MSISDN
	NeDS PSI


Table 1: Inter domain Call Routing scheme for CS IMS user

.

6.2.2.1.1
CS Termination with IMS Origination walkthrough  

Figure 1 below describes how incoming call is delivered to a CS-IMS for calls originating in IMS toward CS-IMS user when the user is roaming in CS Domain. 
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Figure 1: CS Termination with IMS origination walkthrough
1. A call originated in IMS is delivered at the user’s home I-CSCF function. “Mobile Terminating call procedures to unregistered IMS Public User Identity that has services related to unregistered state” as specified by 3GPP TS 23.228, “IP Multimedia Systems, Stage 2” are applied to route the call to a temporary S-CSCF. Procedures for S-CSCF assignment when user is registered in IMS are applied when the user is registered in IMS at the time of incoming call delivery.

2. Filter Criteria at S-CSCF result in forwarding of the INVITE to the application server hosting the NeDS function.

3. NeDS performs necessary Network Domain Selection logic and decides to route the call to the CS domain; it allocates a CSRN and passes control back to the S-CSCF for routing of call to CS domain using the CSRN.
4. The S-CSCF forwards the session to the MGCF which in turn forwards it to the GMSC for routing within the CS domain.

5. GMSC uses the CSRN in the incoming IAM message to discover user’s MSISDN via a Intelligent Network service or translation techniques prior to performing SRI Query toward the HLR. 

6. The HLR returns user’s T-CSI in SRI Response which results in a CAMEL Initial DP message to NeDS for execution of appropriate service logic for the incoming session.

7. NeDS returns a CAMEL Continue message to the GMSC to revert to normal processing to route the call to the user via the Visited MSC that the user is currently registered at. 
Note: Steps 4 through 7 are optional subject to operator configuration and network capability of querying of the MSRN directly from the HSS.
6.2.2.1.2
CS Termination with CS Origination and IMS Hosted MSISDN walkthrough  

Figure 2 below describes how incoming call is delivered to a CS-IMS for calls originating in CS or PSTN network, toward CS-IMS user when the user is roaming in CS Domain and its MSISDN is hosted in IMS. 
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Figure 2: CS Termination with CS origination, IMS hosted MSISDN walkthrough
1. A call originated in CS domain or PSTN network is delivered at the user’s home MGCF function as the user’s MSISDN is hosted in IMS. 

2. The MGCF routes the session to the I-CSCF via an INVITE with Tel-URI set to user’s MSISDN.

3. I-CSCF queries the HSS for user’s current registration status and routes it to an appropriated S-CSCF. “Mobile Terminating call procedures to unregistered IMS Public User Identity that has services related to unregistered state” as specified by 3GPP TS 23.228, “IP Multimedia Systems, Stage 2” are applied to route the call to a temporary S-CSCF if the user is not registered in IMS at the time of incoming call delivery. Procedures for S-CSCF assignment when user is registered in IMS are applied when the user is registered in IMS at the time of incoming call delivery.

4. The Filter Criteria at the S-CSCF result in forwarding of the INVITE to the application server hosting the NeDS function.

5. NeDS performs necessary Network Domain Selection logic and decides to route the call to the CS domain; it allocates a CSRN and passes the control of the incoming session back to the S-CSCF for routing of call to CS domain using the CSRN.

6. The S-CSCF forwards the session to the MGCF which in turn forwards it to the GMSC for routing within the CS domain.

7. GMSC uses the CSRN in the incoming IAM message to discover user’s MSISDN via an Intelligent Network service or translation techniques prior to performing SRI Query toward the HLR. 

8. The HLR returns user’s T-CSI in SRI Response which results in a CAMEL Initial DP message to NeDS for execution of appropriate service logic for the incoming session.

9. NeDS returns a CAMEL Continue message to the GMSC to revert to normal processing to route the call to the user via the Visited MSC that the user is currently registered at. 

6.2.2.1.3
IMS Termination with IMS Origination walkthrough  

The incoming call from IMS or CS domain is routed initially to the IMS, and the  network domain selection decides to route the call forward to the UE via the IMS.

The mobile has either registered to the IMS domain only, or registered to both CS and IMS domains and the CCCF determines that the call should be routed via the IMS domain. Registration includes the subscription to the Mobility Event Package for voice calls.

An incoming call from the IMS is routed to the S-CSCF via an I-CSCF. An incoming call from the CS domain is routed to the S-CSCF via an MGCF.
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Figure 4 Call received in IMS; call routed to IMS

1.
Calls to the UE are routed to IMS. The UE is currently registered in the IMS domain. The event package registration has been performed between the UE and the CCCF.

2-3.
The originating network sends an Invite request to the I-CSCF (IMS incoming call) or IAM to the MGCF (CS incoming call). The Invite message is sent to the S-CSCF for the terminating user according to the Serving to Serving-CSCF procedures as defined in 3GPP TS 23.228.

4-5.
The S-CSCF validates the service profile, and invokes the CCCF as part of a termination service logic required for this user.

6-7.
The CCCF determines that the call is to be routed to IMS (Network domain selection function), and sends the Invite back to the S-CSCF.

8-9.
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).

6.2.2.1.4
IMS Termination with CS Origination walkthrough
The incoming call from IMS or CS domain is routed initially to the CS domain, and the network domain selection decides to route the call forward to the UE via IMS.

Prior to the call, the mobile has either registered to IMS only, or registered to both CS domain and IMS, and the CCCF determines that the call should be routed via IMS.

When the GMSC has received the incoming call request, it contacts the CCCF, which determines that the call shall be routed to IMS and provides the GMSC with an MSRN towards IMS.
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Figure 5 Call received in CS domain; call routed to IMS

1.
Calls to the UE are routed initially to the CS domain. The UE is currently registered in the IMS domain, and UE and the CCCF have both registered the event package to each other.

2.
The originating network sends an IAM to the CS domain GMSC (from an MGCF for an IMS-originating call, or from another CS network).

3.
The GMSC requests a Send Routing Information to the HSS.

4-7.
The HSS responds with a T-CSI to trigger the CAMEL dialog between the GMSC and the CCCF. The CCCF determines that the call shall be routed to the UE via IMS (Network domain selection) and returns a Routing Number pointing to the MGCF  (called here IMRN) using the Connect operation to route the call to IMS.

8.
The GMSC then forwards the IAM to the MGCF, which acts as a terminating VMSC.

9.
The MGCF resolves the IMRN (e.g. via ENUM conversion) to the URI for the UE, and sends an Invite to the S-CSCF.

10-12.
The S-CSCF validates the service profile, and invokes the CCCF as part of a termination service logic required for this user.

NOTE:
Steps 9-12: alternatively, as an optimisation, the MGCF may send the Invite directly to the CCCF in step 9, and bypass the service control logic (steps 10 & 11 are omitted).

13-15.
A normal IMS session setup is performed towards the UE via the S-CSCF and the P-CSCF (not shown), and the MGCF translates the result to CS signalling, as per the usual procedures.
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