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Abstract of the contribution: This contribution tries to provide possible way to allow the anchoring of some of the calls with a called party number not in the international format. 
1. Discussion

1.1 Introduction
During SA2 #54 Lisbon meeting following was agreed: 
“Voice calls originated by a roaming VCC subscriber, using a called party number not in the international format and for which the home IMS network has no means to translate the called party number (e.g., local number) into proper routable format to the intended local destination., are not anchored in the IMS.” 
But it is still FFS how it can be made possible to allow the anchoring of some of the calls with a called party number not in the international format. 
This contribution is proposing the translation entity 
1.2 Solution

As we discussed at the Lisbon meeting (S2-062385), when the VCC application receives a request with a number not in the international format, some of the alternatives are possible. It is most probable that an operator will actually want a mix of those options. For example, a sensible sequence when a called party number in a non-international format is received would be the following:

· If the VCC UE is in the HPLMN, anchor the call anyway, and process the number according to the same rules as it would in the VMSC;

otherwise:

· If the VCC UE is not in the HPLMN but located in a VPLMN with no known conversion rules, do not anchor the call;

otherwise:

· If the called party number can be converted reliably to an international number (conversion rules are known and apply reliably), then it is converted and the call is anchored:

otherwise:

· as no reliable conversion rules can apply, the call is not anchored.
To support above handling of national number and short number, the translation entity can be considered as an one of the solution. 
One of the entities in the VCC Application queries a translation entity by providing the B-party number and the location of the UE (e.g. the identity of the VMSC or the VPLMN). The translation entity analyses the number with the respect to its current location, and determines that it can derive an international number or not. 
The translation entity may be an internal entity co-located with one of the functional entities of the VCC application or with the gsmSCF. 

Following figures shows how the translation entity works in the existing procedure. 
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Figure 1 CS call originated by the terminal for a VCC subscriber
· Operation 1: The functional entity queries a translation functional entity by providing the B-party number and the location of the UE (e.g. the identity of the VMSC or the VPLMN). The translation entity analyses the number with respect to its current location, and determines that it can derive an international number or a URI allowing to route to the intended B-party.
· Operation 2: The functional entity queries a translation functional entity by providing the B-party number and the location of the UE (e.g. the identity of the VMSC or the VPLMN). The translation entity analyses the number with respect to its current location, and determines that it cannot derive an international number or a URI allowing to route to the intended B-party.
· Operation 3: Due to operator policy, the functional entity decides that the call shall not be re-routed to the IMS for anchoring by the VCC application.
2. Proposed changes

First change
4.4
IMS anchoring of VCC subscriber calls

4.4.1
Calls originated by VCC subscribers

All voice calls originated by VCC subscribers in the IMS are anchored in the IMS in order to facilitate domain transfer of the call to the CS domain.

Voice calls originated by VCC subscribers in the CS domain may or may not be anchored in the IMS to facilitate domain transfer of the call to the IMS, subject to operator policy. Voice calls originated by a roaming VCC subscriber, using a called party number not in the international format and for which the home IMS network has no means to translate the called party number (e.g., local number) into proper routable format to the intended local destination, are not anchored in the IMS. If a call from a VCC subscriber is not anchored in the IMS, domain transfer is not supported for that call.

Priority call handling is not preserved when priority call originated by VCC subscribers in the CS domain is anchored in IMS.

NOTE:
See TR 22.952 [7] for information on priority subscriber and priority call handling.
Second change
6.2
Origination

6.2.1 General

In order to facilitate control of the bearer path upon domain transfer, VCC user initiated voice calls from a VCC UE in CS domain or IMS are anchored with the functionality provided by the VCC Application.

6.2.2
VCC UE origination from CS domain

6.2.2.1
General

The CS originating voice calls of a VCC UE are anchored at CCCF, which behaves as a SIP-AS as described in TS 23.228 [2] to set up a B2BUA to control the bearer path of the call. The original called party number along with other information required to complete the call is made available such that the CCCF can originate a call to the remote party on behalf of the VCC user using the CCCF’s third party call control function (3GPP TS23.228 [2], section 4.2.4).

Figure 6.4.1.1-1 in clause 6.4.1.1 shows B2BUA at the CCCF when the Access Leg is established for CS voice sessions to illustrate its use as precondition of Domain Transfer procedures. Figure 6.2.2.1-1 shows an optimization which may be possible when anchoring CS originating sessions at the CCCF. Note that the figure is for illustration of the B2BUA at the CCCF and its use for Domain Transfer procedures; hence it only shows the signalling and bearer components relevant to the precondition of Domain Transfers.
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Figure 6.2.2.1-1: B2BUA at CCCF for CS Originations

CCCF is invoked as a result of anchoring of CS originated call in IMS.

6.2.2.2
UE Origination from CS Domain using CAMEL

VCC UE voice calls are re-routed using CAMEL to the user's home IMS network for anchoring. The UE establishes the call using standard call origination procedures; CAMEL origination triggers at the VMSC invoke signalling towards the VCC Application's gsmSCF. The gsmSCF instructs the VMSC to route the call towards the IMS or to continue with normal call origination procedures. 

Figure 6.2.2.2-1 describes the initial session setup of Mobile Originated Call processing for a VCC user initiated call from CS domain when using CAMEL for originating redirection to the IMS. Calls shall not be re-routed to the home IMS network if there is no means to translate the called party number (e.g., local number) into proper routable format to the intended local destination.
In order to preserve the correct routing of CS calls based on the current location of the UE and the type of the called party number, the VCC application may have the translation entity. The translation entity analyses the known location of the UE and the provided B-party number, and determines whether it can derive an proper routable format or not. 
NOTE: The translation entity may be an internal entity co-located with one of the functional entities of the VCC application or with the gsmSCF.
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Figure 6.2.2.2-1: CS Call Origination from the VCC User

1.
The VCC user originates a voice call in the CS domain using a VCC UE to party-B.

2.
Origination triggers at the VMSC are detected; VMSC sends an Initial DP message towards the gsmSCF.

3.
The gsmSCF determines the call needs to be anchored in IMS for VCC; thus, it redirects the call to the CCCF. The translation entity may provide the information for IMS anchoring determination.
3.1
VCC AS queries a translation entity by providing the B-party number and the location of the UE. The translation entity analyses the number with respect to its current location, and determines that it can derive an international number of a URI allowing to route to the intended B-party. 
3.2 The translation entity response the result of the analyses the number whether it can derive an international number or not.
NOTE:
How the information available to the VCC application is used to decide whether the call should be routed through the IMS is implementation specific and not standardized in this specification.

4.
The gsmSCF allocates an IMRN (IP Multimedia Routing Number) and responds with a Connect message containing the Original Called party ID and Destination Routing Address. Destination Routing Address contains the IMRN to route the call to the CCCF. Handling of Destination Routing Address and Original Called party ID is as defined in TS 23.078 [4].

5.
The VMSC routes the call towards the user's home IMS network using the IMRN via an MGCF in the home network.

6.
The MGCF initiates an INVITE towards the I-CSCF in the home IMS of the originating VCC user. The calling party number and/or original called number are included in the INVITE if they are received from the PSTN call setup signalling (e.g., ISUP).

7.
The I-CSCF routes the INVITE 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].

7a.
The I-CSCF forwards the INVITE to the CCCF via the S-CSCF that is assigned to the IMRN.

7b.
The I-CSCF forwards the INVITE directly to the CCCF.

8.
If the CCCF does not have enough information to complete the call, it may use the IMRN to retrieve the original called party number and the calling party number from the gsmSCF. The CCCF uses the original called number and the calling party number to setup the outgoing call leg to party-Bin accordance with the AS origination procedure defined in clause 5.6.5 of TS 23.228 [2]

Standard call setup procedures as per TS 23.228 [2] are followed to continue the call setup at the S-CSCF for the VCC user.

End of changes
3. Proposal

It is proposed to include the changes in section 2 in TS 23.206.
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