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1. Discussion

During discussions in SA2#50 in Budapest, and as shown in other contributions (S2-060873, S2-060874, S2-060875, S2-060876 and S2-060877), there is a need for an interface between the UE and the network regarding VCC. This contribution tries to identify some of the mechanisms that may be used to communicate between the UE and the CCCF, and list some of the information that is necessary to transport over that interface. It is not the intention of this contribution to propose any stage 3 mechanisms.

In this contribution, we refer to the "CCCF" as the entity that controls VCC. This may include several actual entities, if the agreement is to split the control for VCC over several network elements.

1.1 UE-CCCF communication mechanisms

The UE needs to be able to access the CCCF when it only has a single access to the network (either over an IPCAN or CS), as dual registration is not required until the actual domain transfer. It should be noted that the CCCF needs to maintain some knowledge of the UE even when this one is not registered in IMS, i.e. the CCCF shall be capable of providing service to an unregistered IMS subscriber.

When the UE is registered in IMS, it may contact (and be contacted by) the CCCF over the common interaction mechanisms available over IMS. Note that this should be possible also when the IPCAN itself used for IMS does not have the capability to support VoIMS.

When the UE is registered in CS, it may contact (and be contacted by) the CCCF using one or several of the following mechanisms, when use of IMS for interaction is not possible or convenient:

· USSD signalling over CS,

· IP connectivity (when not using IMS, e.g. over GPRS, I-WLAN scenario 2, etc.),

· any other mechanisms (standardised or not) used by an operator to provide services to its subscribers (e.g. WAP, Presence, HTTP access, OMA DM & OMA DM Scheduling, SMS, etc.).


The content transmitted between the UE and the CCCF should be independent from the underlying interface used to transmit it. Not all mechanisms are necessarily suitable for all information to be transferred.

1.2 UE-CCCF information transfer

This section provides a list of information that may need to be transferred over the interface identified above. Only the procedures (stage 2) are listed. For each procedure, the direction (UE to CN or CN to UE) is indicated. "CN" in this case means the entity in the Core Network that shall send or receive the information. The actual necessary information elements are left for stage 3 to decide.

1.2.1
UE VCC registration

Procedures: VCC Registration (UE to CN), VCC De-registration (UE to CN), Request of confirmation of VCC registration (CN to UE)

This allows the terminal to register its capability to act as a VCC UE. This includes registration and de-registration. This is initiated by the UE. Until the UE has registered its capability to act as a VCC UE, the CCCF shall not anchor calls. The network shall be able to ask the UE to confirm its VCC capability.

Detailed information about the procedures can be found in S2-060873.

1.2.2
VCC Enabling

Procedures: VCC Enabling notification (CN to UE), VCC Desabling notification (CN to UE)

When the network has determined that anchoring of voice calls for VCC is allowed for this subscriber (e.g. active VCC subscription, etc.), it enables VCC. It shall notify the UE of this enabling, so that the UE may behave accordingly (e.g. monitor alternative access, etc.). When the conditions have changed, and VCC shall not be allowed any more (e.g. VCC subscription has been withdrawn), it shall disable VCC for this user, and notify the UE, so that it can behave accordingly (e.g. it does not need to monitor alternative accesses for transferring the call).

Detailed information about the procedures can be found in S2-060873.

1.2.3
Indication of user preferences

Procedure: User preferences indication (UE to CN), user preferences synchronisation (CN to UE)

Requirements for terminating calls indicate that user preferences need to be taken in account for selection the terminating domain, when the UE is registered in both domains. The user preference and the operator policy are both considered by the entity selecting the terminating domain.

The UE shall indicate to the VCC application whether an access is preferred or not, and which one. Alternatively, preferences may be indicated separately for different accesses (e.g. CS, IMS, or possibly separately depending on the IPCAN, such as IMS over GPRS, IMS over I-WLAN, etc.), whether they are preferred or not, and under which conditions.

The UE shall be able to update its user preferences according to the current local conditions, such as local quality for I-WLAN signal, user indication (e.g. if the user does not plan to stay around the WLAN hotspot), etc. If an off-line mechanism has been used to update user preferences, the network may want to synchronise the updated user preferences with the terminal.

Detailed information about the procedures can be found in S2-060877.

1.2.4
Indication of operator policy

Procedure: Operator policy indication (CN to UE)

When making a call, the UE decides what access to use. However, the operator may be able to provide the UE with a hint of what is the preferred access for outgoing calls. The reasons for an operator to prefer an access over an other may be costs, network load, operator agreements, maintenance, etc.

The operator policy may indicate whether an access is preferred, and if so, which one, and whether the preference is advisory or mandatory. As for user preferences, operator policy may be dictated per access (CS, IMS, possibly also per IPCAN : IMS over GPRS, IMS over I-WLAN, IMS over HSPDA, etc.).

It is up to the terminal to decide on which access to set up the outgoing call. However, if the operator indicates a restriction to use a domain, a call over that domain might fail.

Detailed information about the procedures can be found in S2-060877.

1.2.5
Request for domain transfer

Procedure: Request for domain transfer (CN to UE)

During the work on the technical report, and as specified by the current requirements, only the UE decides when to perform a domain transfer for VCC calls. However, there are situations in which the network may want or need the UE to transfer to the other domain. In these situations, the network may send an indication to the UE to ask for domain transfer. The UE may decide to act on this indication (based also on local conditions and user preferences), and perform a domain transfer.

Detailed information about the procedure can be found in S2-060875.

1.2.6
Indication of completion of domain transfer

Procedure: Indication of completion of domain transfer (CN to UE or UE to CN depending on domain transfer procedure)

In the current proposed sequences for domain transfer, it is unclear when the actual domain transfer occurs. In a first phase, the call/session is set up in the transferred-in domain. In a second phase, once the data path of the transferred-in domain is set, and voice data is received by the terminal from both domains, the UE performs the switch from the transferred-out domain to the transferred-in domain ; in parallel, the CCCF receives voice data from the UE over both accesses, and needs to perform a similar switch for the data going over to the remote party. In the third phase, the bearer in the transferred-out domain is released.

In the current state of affairs, it is not clear whether the release in the third phase is performed by the network or the UE. However, whichever entity does it needs to know that the other side has performed the switch to the transferred-in domain before releasing the bearer.

Detailed information about the procedure can be found in S2-060874.

1.2.7
Restriction of domain transfer

Procedure: Restriction of domain transfer (CN to UE)

The network may need to temporarily suspend domain transfer for a call (e.g. when other services that are not compatible with VCC domain transfer are active). It may send an indication to the UE to this intention. The UE shall not attempt to perform a domain transfer until the network sends another indication suppressing the restriction. The restriction may also be partial, in that it is only activated in one direction (from CS to IMS or vice-versa). The restriction may be for the current call (or calls), or for all calls. It may be permanent, or only while the UE is registered as a VCC UE.

Detailed information about the procedure can be found in S2-060876.

2. Proposed changes

First change

5.4
Reference Points

5.4.x
Reference point between the UE and the CCCF
This reference point is used for the interaction between a VCC-capable UE and the VCC application in the network. The interface is independent from the underlaying transport, and shall be possible to use when the UE is registered over the CS domain (e.g. via USSD), IMS (over an IPCAN capable of VoIMS or not), or any other access (e.g. use of an IP-CAN, GPRS, I-WLAN). In certain cases, other mechanisms may also be used to transfer the information between the UE and the CCCF (OMA DM, HTTP access, SMS, WAP, Presence,...).
The following information shall be able to be transmitted over this reference point:

· VCC Registration and VCC De-registration, Request of confirmation of VCC registration ;

· VCC Enabling notification and VCC Disabling notification ;

· Indication of user preferences, Synchronisation of user preferences, Indication of operator policy ;

· Request for domain transfer ;

· Indication of completion of domain transfer ;
· Restriction of domain transfer.

End of changes

3. Proposal

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