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1. Introduction

The following text has been modified to help with the editing of the document.  Please note the text in the diagram in Annex B does not show revision marks for correcting the spelling of “existing” 
-------------------------- Change 1--------------------------- 
4.4.2
Calls terminated to VCC subscribers

Anchoring of IMS multimedia telephony sessions are controlled by the operator policy.  The default policy is all IMS multimedia telephony sessions to VCC subscribers, which are directed to the IMS are anchored in the IMS in order to facilitate domain transfer of the voice component to the CS domain.

Voice calls to VCC subscribers, which are directed to the CS domain which are terminated in the CS domain may or may not be rerouted to the IMS to facilitate domain transfer of the call to the IMS, subject to operator policy. If a call to a VCC subscriber is not anchored in the IMS, domain transfer is not supported for that call.

4.5
Domain Transfer Procedures

When a VCC UE is active in a voice session, voice continuity between CS domain and IMS is enabled by execution of the Domain Transfer procedures. Handling of any non-voice components in the IMS multimedia telephony session(s) after the domain transfer of voice component is out of the scope for this specification.
VCC UE calls are anchored at the VCC application in the home IMS upon session establishment to enable a 3pcc function for control of the Domain Transfer procedures executed during the call. All initial and subsequent Domain Transfers associated with a VCC session(s) are initiated by the VCC UE and executed and controlled by the VCC application in the home IMS.

Simultaneous registration is required for the initiation of the Domain Transfer procedure. When the VCC UE determines that Domain Transfer is desirable and possible, a registration is performed by the VCC UE in the transferring-in domain if the user is not already registered; and a new call context is established by the VCC UE toward the VCC application in the home IMS in order to allocate signalling and bearer resources in the transferring-in domain and to request transfer of the user's active session from the transferring-out domain. The VCC application in the home IMS executes Domain Transfer; resources in the transferring-out domain are subsequently released.
The VCC application in the home IMS generates charging information for all Domain Transfers for VCC subscriber voice session for the purpose of billing and charging.

The following requirements are applicable to Domain Transfer in CS to IMS and IMS to CS directions:

-
Initiation of the CS to IMS Domain Transfer procedures for an ongoing voice call may be based on radio condition; initiation of the IMS to CS Domain Transfer procedure for an ongoing voice call may be based on radio condition and IP connectivity to IMS.

-
It shall be possible to support Domain Transfer for a roaming user.

-
From the end user's perspective, the perceived service disruption should be minimized. 
-
The Domain Transfer procedure latency should be minimized.


Voice call quality should be maintained. The number of transcoding stages introduced by the architecture should be minimized.

-
Consistent charging information across domains shall be provided when Domain Transfer is performed.

-------------------------- Change 2--------------------------- 
6.3.3
Terminated Call Directed to CS

Figure 6.3.2-1 describes how the signalling path is established toward a VCC user when the user is roaming in the CS Domain and the call is directed to CS.
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Figure 6.3.2-1: Terminated Call Directed to CS Domain
1.
An INVITE arrives at the S-CSCF including a request URI in Tel URI or SIP URI format.

2.
The S‑CSCF invokes the necessary service logic as appropriate.

3.
The S-CSCF forwards the initial INVITE to the VCC Application over the ISC interface..

4.
The DTF of the VCC Application anchors the call depending on operator policy. 

5.
Based on the criteria as described in section 4.3, the DSF of the VCC Application selects the CS domain for call routing
6.
The DSF of the VCC Application determines the CS domain routing number (CSRN), optionally in collaboration with the HSS and the CSAF[x].
NOTE: Steps 4 thru 6 may comprise of a sequence of messages for communication to/from different VCC Functional Elements.
NOTE: The invocation order of VCC Functional Elements is implementation specific.
7.
Multiple options are possible, two of which are shown:

7a.
The DSF sends an INVITE including the CS domain routing number as the request URI toward the S-CSCF. The INVITE including the CSRN contains sufficient information to allow the S-CSCF to determine that the session is to be routed to the CS domain.

7b.
The DTF sends an INVITE including the CS domain routing number as the request URI toward the S-CSCF. The INVITE including the CSRN contains sufficient information to allow the S-CSCF to determine that the session is to be routed to the CS domain.
8.
The S-CSCF routes the INVITE toward the CS domain according TS 23.228 [2].

6.3.4
Terminated Call Directed to IMS

Figure 6.3.4-1 below describes how the signalling path is established toward a VCC user when the user is roaming in the IMS Domain and the call is directed to IMS.
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Figure 6.3.4-1: Terminated Call Directed to the IMS Domain
1.
An INVITE is sent to the S-CSCF including a request URI in Tel URI or SIP URI format.

2.
The S‑CSCF invokes necessary service logic as appropriate.

3.
The S-CSCF forwards the INVITE toward the VCC Application over the ISC interface..

4.
The DTF of the VCC Application anchors the call depending on operator policy.
5.
Based on the criteria as described in Section 4.3, the DSF of the VCC Application selects the IMS for call routing optionally in collaboration with the HSS. 
NOTE: Steps 4 and 5 may comprise of a sequence of messages for communication to/from different VCC Functional Elements.
NOTE: The invocation order of VCC Functional Elements is implementation specific.
6.
Multiple options are possible, two of which are shown:

6a.
The DSF sends the INVITE containing the unmodified R‑URI toward the S-CSCF.
6b.
The DTF sends the INVITE containing the unmodified R‑URI toward the S-CSCF.

7.
The S-CSCF forwards the INVITE toward the UE in the IMS domain.

-------------------------- Change 3--------------------------- 
6.4.2.1
Domain Transfer: IMS to CS domain

Figure 6.4.2.1-1 Domain Transfer - IMS to CS domain, provides an information flow for Domain Transfer of voice calls made using VCC UE in IMS to CS domain direction. The flow is based on the precondition that the user is active in an IMS voice originating or terminating session at the time of initiation of Domain Transfer to CS.


[image: image3.emf]MSC

1. Setup (VDN)

MGCF

UE-CS UE-IMS

DTF S-CSCF

Home IMS Network

6. Access Leg 

Update 

7. Source 

Access Leg 

Release

5. INVITE (DTF PSI)

CS Domain 

3. IAM (DTF PSI)

I-CSCF

4. INVITE (DTF PSI)

2. CS 

Origination 

procedure.


Figure 6.4.2.1-1: Domain Transfer – IMS to CS domain

1.
If the user is not attached to the CS domain at the time when the UE determines a need for Domain Transfer to CS, the UE performs a CS Attach as specified in clause 6.1. It subsequently originates a voice call in the CS domain according to "Information flow for an MO call" in TS 23.018 [3] using the VDN to establish an Access Leg via the CS domain and request Domain Transfer of the active IMS session to CS Domain.

2.
The originating call is processed in the CS network according to CS origination procedures described in clause 6.2.2 VCC UE Origination from CS Domain for routing to IMS. The DTF PSI DN is resolved using the VDN at the CS network.

3.
The VMSC routes the call towards the user's home IMS network via an MGCF in the home network.

4.
The MGCF initiates an INVITE towards the I-CSCF in the home IMS of the originating VCC user.
5.
The I-CSCF routes the INVITE to the DTF in VCC Application based on one of the following standard procedures specified in "PSI based Application Server termination - direct and PSI based Application Server termination - indirect" procedures in TS 23.228 [2].

NOTE:
Direct routing to the DTF AS is shown, although routing via S-CSCF is also possible.

NOTE:
Routing to the DTF may also be performed via the CSAF such that the originating call from the CS network is delivered to the CSAF before being routed to the DTF.

6.
The DTF completes the establishment of the Access Leg via the CS domain. The DTF performs the Domain Transfer by updating the Remote Leg with the connection information of the newly established Access Leg using the Access Leg Update procedure as specified in clause 6.4.1.3.

providers of IPCAN and IMS Core.
-------------------------- Change 4---------------------------
8.2
Charging Strategy

To ensure the completeness and correctness of charging during Domain Transfer procedure, and avoid possible double billing in IMS and CS, the following strategy may be applied:

1.
Provide cohesive charging records with a complete call continuity history for the whole duration of a VCC subscriber voice session by VCC application.
2.
For cases of CS origination and CS termination, correlate the charging records generated in CS and IMS for the single CS origination/termination, to avoid double billing to the subscriber.

3.
Treat the charging records generated in the transferring-in domain for the call/session established during the domain transfer as subsequent Access Legs, and therefore do not impact the direction of the initial call/session for the purpose of charging.

4.
Keep the start of charging in the transferring-in domain align with the stop of charging in the transferring-out domain, to avoid double billing to the subscriber in these periods of time.

For VCC online charging, the following strategies shall be ensured:

1.
Completeness and correctness of charging;
2.
Avoid possible double billing in IMS and CS domains.
To avoid online charging correlation in IMS and CS domain, the VCC online charging should be performed only in IMS, i.e. prepaid service logic in CS domain should not be invoked for anchored CS origination/termination call and subsequent CS origination call established for performing domain transfer. 
NOTE: If a CS call is not anchored standard CS service is applied e.g. pre-paid.
Besides that, the VCC application should report information related to the initial call establishment as well as the information related to the domain transfer procedure to OCS for correct credit control purpose.

8.3
Accounting Strategy

To perform the settlement between operators, the following strategy shall be applied:

1.
Provide cohesive charging records with a complete call continuity history for the whole duration of a VCC subscriber voice session by  VCC application.

2.
Use the charging records for subsequent Access Legs generated in CS/IMS domain and the charging records generated in MGCF performing CS-IMS interworking, taking the complete call continuity history described above as reference, to perform the settlement between the providers of CS domain and IMS.
3.
Use the access network information in IMS charging records, taking the complete call continuity history described above as reference, to perform the settlement between the providers of IPCAN and IMS Core.

Annex A (informative):
Call diversion techniques from CS to IMS

An incoming call for a subscriber with a service provided by the IMS (e.g. a VCC subscriber) may be routed either through the CS domain or IMS network. For a VCC subscriber using a VCC enabled terminal, voice, calls that are routed to the CS domain must be anchored at the VCC application in the IMS network prior to the routing of the call to the subscriber.

NOTE:
Requirements and preconditions for anchoring of CS calls for VCC subscriber in IMS are documented in clause 6.3 of the present document.

A.1
Implementation options for call diversion from CS to the VCC application in IMS

Several techniques available in the current CS networks may be used to implement the call diversion from CS to IMS, as itemized below:

1
Use of CAMEL for call diversion to IMS


This option applies to configurations requiring handling of incoming calls at the GMSC function. Upon receipt of an incoming voice call, the GMSC queries the HSS for routing information via Send Routing Information (SRI) query. The user profile in the HSS is configured  returns T-CSI including a gsmSCF address to the GMSC in response to the SRI query. When handling voice calls for a VCC subscriber using VCC UE, the subsequent processing at the gsmSCF and the GMSC results in routing of the call to IMS using the IMRN. The call is routed to the VCC application according to standard IMS procedures. The IMRN is used to resolve the user's public identity.

2
HSS directed call diversion to IMS


This option also applies to configurations requiring handling of incoming calls at the GMSC function. Upon receipt of an incoming voice call, the GMSC queries the HSS for routing information via Send Routing Information (SRI) query. Based on non-standardized mechanism, the user profile in the HSS is configured such that the HSS returns an IP Multimedia Routing Number (IMRN) to the GMSC in response to the SRI query, when the call is directed to a VCC subscriber using a VCC UE. The subsequent processing at the GMSC results in routing of the call to IMS using the IMRN. Two methods may be used to ensure correlation between the IMRN and the original called party.

a.
Cooperative allocation/deallocation: In this method, the IMS is made aware of the assigned IMRN and when a call is received for that number, the original number is retrieved. This method is similar to a VMSC managing roaming numbers.

b.
Algorithmic: In this method, a known algorithm is used to derive the IMRN at the CS, and to deduce the original called number from the IMRN at the IMS. One method of performing such an algorithm could be e.g. use of a prefix. In such a case, care is required in the network configuration to avoid looping for the case when the call is subsequently routed from the IMS to the CS domain for call termination.

3
Static diversion from GMSC with dedicated trunk groups


This option also applies to configurations requiring handling of incoming calls at the GMSC function. Dedicated trunk groups may be used at the GMSC to divert CS terminations to the MGCF.

NOTE 1:
The handling of calls other than voice calls needs to be taken in account if this solution is chosen.

4
Static diversion using LNP


This option may be used for routing of calls originating in PSTN networks to IMS. A local number portability database dip may be used to reroute VCC subscriber calls to the MGCF.

NOTE 2:
The handling of calls other than voice calls needs to be taken in account if this solution is chosen.

5
Direct routing to IMS


Translations may be set up in the PSTN network to route the mobile subscriber calls to the MGCF when the call is received. This way the standard IMS routing technique in TS 23.228 [2] can be used.

NOTE 3:
The handling of calls other than voice calls needs to be taken in account if this solution is chosen.

NOTE 4:
With some of the aforementioned options, care must be taken to avoid a circular loop which may result when used in conjunction with certain techniques applied to route the call from IMS to the terminating user via CS network.

Annex B (informative): Domain Selection for VCC

Section 4.3 describes the factors which should be considered when the domain selection is executed in VCC, but the actual domain selection handling logic is outside the scope of the standardization, there are several ways to implement the handling logic of the domain selection function (DSF) in the VCC application with one or more factors taken into account, e.g., route the call to IMS directly, route the call to CS directly, route the call to the last used domain, route the call to the domain the existing call used and so on. 

If all factors described in the section 4.3 are considered for domain selection decision, the following figure illustrates a possible handling logic of the DSF.
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Figure B-1. Domain Selection Function (DSF) handling logic 
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