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1.
Introduction

This contribution proposes updates to the text in the section for the consolidated Anchored Call Control Model alternative of TR 23.806 for Voice Call Continuity between CS and IMS.

2. Discussion

This contribution proposes the Termination section for the consolidated Anchored Call Control Model to support the voice call continuity between the IMS and the CS domains.

Three variants are described in this contribution:

· Single registration model

· Dual registration with VLR proxy model

· Dual registration with GMSC control model

The VLR proxy and the GMSC control models are used when the UE can be registered to both CS and IMS domains concurrently, and the Network Domain Selection function is needed to select which domain to use for routing the terminating call to the UE.

******New Text Start******

6.x.5
Termination

6.x.5.1
IMS termination

6.x.5.1.1
General

NOTE:
The anchored call control model does not assume that the operator controlling the CS domain has an IMS domain or that the IMS operator has a CS domain. Thus there is no assumption that there is a shared HSS/HLR between the 2 domains. In case of a single operator scenario, the HLR and the HSS may actually be the same entity.

NOTE:
Single registration, dual registration with VLR proxy, and dual registration with GMSC control models are described here. The difference is highlighted where necessary.

The handling of incoming calls to the IMS domain depends on which domain the subscription for the telephone number is located in.
6.x.5.1.2
IMS-based subscription

The dual mode handset has an IMS-based E.164 MSISDN telephone number, and the call is routed to the IMS domain.

In the single registration model, the mobile has registered in the IMS domain. In the dual registration with VLR proxy and GMSC control models, 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 domain 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 1 IMS subscription ; IMS registration
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Figure 2 IMS subscription ; IMS registration

1.
The UE subscription is stored in the IMS domain HSS. 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 the 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.x.5.1.3
CS-based subscription

The dual mode handset has a CS-based E.164 MSISDN telephone number, and the call is routed via the IMS domain.

6.x.5.1.3.1
Single registration & Dual registration with VLR proxy

In the single registration model, the mobile has registered in the IMS domain. In the VLR proxy model, 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.

The CCCF has performed a Location Update to the HLR during the registration.
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Figure 3 CS subscription ; IMS registration (single registration & VLR proxy)
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Figure 4 CS subscription ; IMS registration (single registration & VLR proxy)

1.
The UE subscription is stored in the CS domain HLR. 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 HLR.

4-7.
The HLR sends a Provide Roaming Number request to the CCCF, which had previously performed a Location Update to the HLR (at registration time). The CCCF determines that the call shall be routed to the IMS domain (Network domain selection) and returns an MSRN which points to an MGCF in the IMS domain.

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

9.
The MGCF resolves the MSRN to the URI for the UE, and sends an Invite to the S-CSCF.

10-15.
The S-CSCF validates the service profile, and invokes the CCCF as part of a termination service logic required for this user. 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.

6.x.5.1.3.2
Dual registration with GMSC control

This sequence only applies to the dual registration with GMSC control model. Prior to the call, 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.

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

NOTE:
In this model, the CCCF does not perform any Location update to the HLR when the UE registers in the IMS domain.

NOTE:
The interface between the CCCF and the GMSC is temporarily noted "R6". It may be implemented via the CAMEL protocol, and is described as such in the following diagrams. However, it can be implemented otherwise (e.g. via an ISUP loop, or left as an internal interface, for example when the CCCF is integrated with the GMSC). An example of an ISUP loop implementation is such that the GMSC first route the incoming call to CCCF. CCCF routes the call back to GMSC via another IAM with the ISUP Called Party parameter set as either MSRN for routing to the IMS domain, or as a prefix+MSISDN such that the prefix is treated by the GMSC as an indication to launch a SRI to complete the CS domain termination.
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Figure 5 CS subscription ; IMS registration (GMSC control)
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Figure 6 CS subscription ; IMS registration (GMSC control)

1.
The UE subscription is stored in the CS domain HLR. 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 HLR.

4-7.
The HLR 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 via the IMS domain (Network domain selection) and returns an MSRN pointing to the MGCF using the Connect operation to route the call to the IMS domain.

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

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

10-15.
The S-CSCF validates the service profile, and invokes the CCCF as part of a termination service logic required for this user. 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.

NOTE:
The selection of the proper CCCF by the GMSC is FFS.

6.x.5.2
CS termination

6.x.5.2.1
General

NOTE:
The anchored call control model does not assume that the operator controlling the CS domain has an IMS domain or that the IMS operator has a CS domain. Thus there is no assumption that there is a shared HSS/HLR between the 2 domains. In case of a single operator scenario, the HLR and the HSS may actually be the same entity.

NOTE:
Single registration, dual registration with VLR proxy, and dual registration with GMSC control models are described here. The difference is highlighted where necessary.

The handling of incoming calls to the CS domain depends on which domain the subscription for the telephone number is located in, and the domain where the incoming call comes from:

6.x.5.2.2
IMS-based subscription

The dual mode handset has an IMS-based E.164 MSISDN telephone number, and has registered to the CS domain.

An incoming call from the IMS domain 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.

6.x.5.2.2.1
Single registration & Dual registration with GMSC control
This sequence only applies to the single registration and the GMSC control models. Prior to the call, the mobile has registered in the CS domain.


[image: image7.wmf]UE

I

-

CSCF

MGCF

2

CCCF

HSS

6

. 

INVITE

Ringing

/

OK

7

. 

IAM

ACM

/

ANM

8

. 

Setup

VMSC

MGCF

1

3

. 

SRI

4

. 

PRN

S

-

CSCF

1

. 

Invite

Ringing

/

OK

2

. 

Invite

Ringing

/

OK

5

. 

Invite

Ringing

/

OK 

(

MSRN

)


Figure 7 IMS subscription ; CS registration (single registration & GMSC control)
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Figure 8 IMS subscription ; CS registration (single registration & GMSC control)

1.
The UE subscription is stored in the IMS domain HSS. The UE is currently registered in the CS domain. The VMSC has performed a Location Update to the HSS.

2-3.
The originating network sends an Invite to the I-CSCF (IMS incoming call) or an IAM to the MGCF2 (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.

6-10.
The CCCF determines that the call should be set up in the CS domain (Network domain selection), and queries the HSS for an MSRN for the UE. The HSS in turn queries the VMSC/VLR for the MSRN, which is then returned to the CCCF.

11-12.
The CCCF returns the Invite to the S-CSCF, which is in turn routed to the proper MGCF for entering the CS domain.

13-16.
The MGCF initiates a normal CS call setup towards the terminating MSC, according to the usual procedures, and the call setup proceeds as usual.

6.x.5.2.2.2
Dual registration with VLR proxy

This sequence only applies to the VLR proxy model. Prior to the call, the mobile has registered in the CS domain only, or has registered to both domains and the CCCF determines that the call should be routed via the CS domain.
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Figure 9 IMS subscription ; CS registration (VLR proxy)
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Figure 10 IMS subscription ; CS registration (VLR proxy)

1.
The UE subscription is stored in the IMS domain HSS. The UE is currently registered in the CS domain. The VMSC has performed a Location Update to the CCCF.

2-3.
The originating network sends an Invite to the I-CSCF (IMS incoming call) or an IAM to the MGCF2 (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.

6-12.
The CCCF determines that the call should be set up in the CS domain (Network domain selection), and queries the HSS for an MSRN for the UE. The HSS then sends a Provide Roaming Number to the CCCF (which had previously performed a Location Update to the HSS). The CCCF then acts as a proxy VLR and forwards the PRN to the VMSC/VLR, acting as an HLR towards the terminating MSC. The MSC then answers with the MSRN, which is forwarded back to the HSS, which finally answers the SRI.

13-14.
The CCCF returns the Invite to the S-CSCF, which is in turn routed to the proper MGCF for entering the CS domain.

15-18.
The MGCF initiates a normal CS call setup towards the terminating MSC, according to the usual procedures, and the call setup proceeds as usual.

NOTE:
The only difference between the single and the GMSC control models on one hand and the VLR proxy model on the other hand is that the Provide Roaming Number procedure is routed via the CCCF, which is acting as a proxy VLR for the VMSC.

6.x.5.2.3
CS-based subscription

The dual mode handset has a CS-based E.164 MSISDN telephone number, and has registered to the CS domain.

6.x.5.2.3.1
Single registration

This sequence only applies to the single registration model. Prior to the call, the mobile has registered in the CS domain.
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Figure 11 CS subscription ; CS registration (single registration)
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Figure 12 CS subscription ; CS registration (single registration)

1.
The UE subscription is stored in the CS domain HLR. The UE is currently registered in the CS domain, and the VMSC has performed a Location Update to the HLR.

2-9.
Usual procedures for CS call setup are performed.

6.x.5.2.3.2
Dual registration with VLR proxy

This sequence only applies to the VLR proxy model. Prior to the call, the mobile has registered in the CS domain only, or has registered to both domains and the CCCF determines that the call should be routed via the CS domain.
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Figure 13 CS subscription ; CS registration (VLR proxy)
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Figure 14 CS subscription ; CS registration (VLR proxy)

1.
The UE subscription is stored in the CS domain HLR. The UE is currently registered in the CS domain, and the VMSC has performed a Location Update to the CCCF (which acts as a proxy HLR to the VMSC), which may have forwarded it to the HLR.

2-9.
The GMSC sends a Send Routing Information to the HLR, which sends a Provide Roaming Number to the CCCF (which has performed a Location Update earlier). The CCCF determines that the call shall be routed to the CS domain (Network domain selection), and as a proxy VLR forwards the PRN to the VMSC. The resulting MSRN is sent back to the GMSC via the CCCF and the HLR.

10-12.
Usual procedures for CS call setup are performed.

NOTE:
The only difference between the single and the dual registration with VLR proxy models is that the Provide Roaming Number procedure is routed via the CCCF, which is acting as a proxy VLR for the VMSC.

6.x.5.2.3.3
Dual registration with GMSC control

This sequence only applies to the GMSC control model. Prior to the call, the mobile has either registered in the CS domain only, or has registered to both domains and the CCCF determines that the call should be routed via the CS domain.

When the GMSC has received the incoming call request, it contacts the CCCF, which determines that the call shall be routed to the CS domain and informs the GMSC to continue the call setup in the CS domain.

NOTE:
In this model, the CCCF does not perform any Location update to the HLR on behalf of the VMSC. The VMSC has performed a Location update to the HLR when the UE has registered in the CS domain.

NOTE:
The interface between the CCCF and the GMSC is temporarily noted "R6". It may be implemented via the CAMEL protocol, and is described as such in the following diagrams. However, it can be implemented otherwise (e.g. via an ISUP loop, or left as an internal interface, for example when the CCCF is integrated with the GMSC). An example of an ISUP loop implementation is such that the GMSC first route the incoming call to CCCF. CCCF routes the call back to GMSC via another IAM with the ISUP Called Party parameter set as either MSRN for routing to the IMS domain, or as a prefix+MSISDN such that the prefix is treated by the GMSC as an indication to launch a SRI to complete the CS domain termination.
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Figure 15 CS subscription ; CS registration (GMSC control)
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Figure 16 CS subscription ; CS registration (GMSC control)

1.
The UE subscription is stored in the CS domain HLR. The UE is currently registered in the CS domain, and the VMSC has performed a Location Update to the HLR.

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 HLR.

4-7.
The HLR 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 via the CS domain (Network domain selection) and returns a Continue indication to the GMSC.

8-14.
The GMSC queries the HLR again, this time suppressing the T-CSI, and from now on, usual procedures for CS call setup are performed.

NOTE:
The selection of the proper CCCF by the GMSC is FFS.

******New Text End******

3. Proposal

Include the proposed text in section 2 above to the baseline TR 23.806.
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