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Abstract of the contribution: the VCC application in the HPLMN receives a number from the UE that is normally processed by the VMSC in the VPLMN. If a number other than an international number is provided to the VCC application while the subscriber is roaming, the VCC application may not be able to connect directly to the called party number. This contribution highlights the problem, and proposes different alternatives.This contribution is a re-submission of S2-061391 from SA2#52 in Shanghai.

1. Discussion

1.1 Introduction
When a user calls another user or a service, he may provide (or have stored in his/her address book) either a national (e.g. 118 712, or 06 12 34 56 78) or international number (e.g. +33 6 12 34 56 78). International numbers as dialled by the user are starting with the "+" sign. In the SETUP message sent to the VMSC, the Called Party BCD Number contains the type of number (3GPP TS 24.008, table 10.5.118) indicating whether the number is an international number or not.

In a normal case, this number is processed by the VMSC, which may apply translation rules so that the call can be routed properly. As the VMSC is located in the Visited PLMN, numbers in a non-international format are treated according to the local rules of the VPLMN: a national number will be routed according to the rules in the country where the VPLMN resides ; a "short number" may be routed according to the rules defined by the operator.

Another case is local emergency call numbers that are not recognised by the terminal as being such. The VMSC recognises that the number is an emergency number, and the further processing is done as if the call were set up using EMERGENCY SETUP message (which does not carry any B-party number itself).

Conversion from a national number to an international number changes from country to country, sometimes within a country. "Short numbers" may even not be accessible from abroad or from outside the operator's network.

When the user is a VCC subscriber using a VCC-capable phone, the user dials a normal phone number as usual.

This information is passed in the InitialDP to the gsmSCF for CAMEL treatment. The call is re-directed to the VCC Application, which then connects to the B-Party on behalf of the VCC UE. However, the VCC Application is located in the HPLMN, not the VPLMN.
If we may assume (or can we ?) that a non-international number would be processed properly when the user is located within the Home Network (the operator would have provided the same routing and translation rules so that numbers can be reached similarly in IMS and over his own CS network), what would happen to users currently roaming in another network than the Home PLMN ?

This contribution is describing a certain number of options to the operator to process incoming requests for MO calls, when the user is roaming in an other network, when the called party number as dialled by the user is not following the international format.
Note: the future solution for supplementary services will have to take this issue in account in order to provide a consistent service.
1.2 Solution

When the VCC application receives a request with a number not in the international format, four alternatives are possible:

· Alternative 0: the call is rejected (e.g. by answering Release to the Initial DP);

· Alternative 1: when the called party number is not in the international format, do not anchor the call (e.g. by answering Continue to the Initial DP);

· Alternative 1b: same as alternative 1, but only in roaming in another network;

· Alternative 2: when possible, process the called party number when it is not in an international format: via configuration, the VCC application may know the translation rules from national numbers to international numbers that apply at the location of the VCC UE;

· Alternative 3: process called party numbers as if they were dialled from the home network.

Note:
Alternative 0 is probably not intended for normal use, but is here for completeness; it may be appropriate in certain specific situations.

Note:
In alternative 2, some numbers may not be routable from outside the VPLMN, in which case it is not possible to translate the original called party number to a number reachable from the HPLMN.

Note:
Alternative 3 is basically what would happen today if no treatment of called party numbers is specified (see below for details of the consequences of that approach) ; it is probably only possibly appropriate (probably not, actually) when the user is located in the same country as the HPLMN.

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 (alt. 3);

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 (alt 1b);

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 (alt 2):

otherwise:

· as no reliable conversion rules can apply, the call is not anchored (alt 1b).

1.3 Consequences if not approved

Handling of called party numbers not in an international format has always been a known issue that was pending resolution. With these mechanisms, the VCC application is capable of handling such numbers in a reliable and predictable way. Moreover, depending on the chosen mechanism for the operator, it may give a chance to the user not to anchor local CS calls when abroad (selective anchoring), by not including the international prefix.
On the other hand, if it is not approved, user experience will be very badly impacted:

· calls set up with numbers in a non-international format will not reach the intended call party : it will reach a number in the HPLMN instead, possibly at an inconvenient time;

· the intended called party may actually not be reachable at all (e.g. services offered with special numbers, that are not reachable from abroad or outside the visited PLMN);

· local emergency numbers (i.e. that are not recognised by the UE as emergency numbers) may not reach emergency centres, or reach emergency centres in the Home country instead;

· the user experience is inconsistent between a VCC subscriber and a normal subscriber.
2. Proposed changes

First change
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.
Editor's note: It is 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.
Priority call handling is not preserved when priority call originated by VCC subscribers in the CS domain is anchored in IMS.

NOTE: see 3GPP TR 22.952 [7] for information on priority subscriber and priority call handling.

Second change

6.2
Origination

6.2.1
CS Origination

The CS originating voice calls of a VCC UE are anchored at CCCF, which behaves as a SIP-AS as described in [2] to set up a B2BUA to control the bearer path of the call.   

Figure 6.4.1.1-1 in Section 6.4.1.1 Precondition for Domain Transfer procedures 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 6.2.1-1 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 6.2.1-1 B2BUA at CCCF for CS Originations 

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

6.2.2
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. 

6.2.3
UE Origination from CS Domain using CAMEL

VCC UE originated voice calls are anchored at the VCC Application’s CCCF.  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). 

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. 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.


· 
· 

· 
· 
Figure (6.2.2-1) 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. 


[image: image2.wmf]VMSC

MGCF

I

-

CSCF

S

-

CSCF

5

. 

IAM 

(

IMRN

)

8

. 

INVITE 

(

B

-

Party DN

)

CS

PS

4

. 

CONNECT 

(

IMRN

)

2

. 

IDP

()

UE

7

a

2

. 

INVITE

(

IMRN

)

6

. 

INVITE 

(

IMRN

)

1

. 

setup 

(

B

-

Party DN

)

7

a

1

. 

INVITE

(

IMRN

)

7

b

. 

INVITE

(

IMRN

)

Home Network

VCC Application

gsmSCF

CCCF

3

. 

IMS anchoring 

determination


Figure 6.2.2-1 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.

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  3GPP 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 section 5.6.5 of 3GPP TS 23.228 [2]
Standard call setup procedures as per 3GPP TS 23.228 [2] are followed to continue the call setup at the S-CSCF for the VCC user.

6.2.4
UE Origination from IMS Domain

Existing Mobile Origination procedures described in 3GPP TS 23.228 [2] sections 5.6.1 or 5.6.2 are used to establish a session. Originating iFC for the VCC user results in routing of the IMS originating sessions to the CCCF in the home IMS network, where the CCCF uses 3rd party call control  as per 3GPP TS 23.228 [2] to initiate a call to the remote party on behalf of the user.

End of changes
3. Proposal

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