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Abstract of the contribution: During the VCC adhoc meeting in Munich, it was discussed about the handling of IMS sessions containing non-voice components. No agreement was managed on the subject, and the discussion only covered the network domain selection aspect of the discussion. This contribution tries to highlight the issue further and proposes updates to that extent.

1. Discussion
During the VCC adhoc meeting in Munich, a discussion was raised regarding the handling of IMS sessions, especially when "non-voice" components where included. As the contribution that raised this discussion was not aimed at this specific aspect, no agreement was reached on the issue, and it was left open.

The goal of this contribution is to help clarify the issue, and propose some wording to update TS 23.206. Unless consensus is immediately reached on the proposed updates, it is expected to go through the alternatives proposed, in order to decide which one should be used for the scope of the VCC work item.

1.1 Definition of voice component

One of issues that have been raised in the past is the definition of "IMS Voice service", "voice component", etc. It has been argued that it would be "Multimedia Telephony", but it cannot, as we only consider voice, whereas Multimedia Telephony is about multiple media, as the name implies.

For the sake of this contribution – and hopefully for the sake of the VCC TS itself – we are using the following definition:

The voice component of an IMS session is the component that can undergo a domain transfer and be transmitted over the CS domain. Only one such voice component is considered for VCC.

As a consequence, non-voice components of an IMS session are all the components of the IMS session which are not a voice component of that IMS session.

The actual parameters used to decide whether a component of an IMS session is a voice component or not is outside the scope of this contribution, and can be left FFS for now.

Note that this is important for the UE to know what is a voice component, in order to know what is subject to domain transfer and what is not.

1.2 Handling of IMS sessions

Note:
For the sake of this contribution, in case somebody is not aware what VCC is about, "anchoring" is defined as redirecting the session to the VCC application, so that the VCC application stays in the signalling path of the session and the voice component of the IMS session can undergo domain transfer.

Note:
VCC application is whatever functional entities that are used for VCC and are going to be defined in a separate contribution to this meeting.
1.2.1 Handling of IMS session with only a voice component

IMS sessions that only have a voice component are subject to anchoring of the session in the VCC application.

However, in case a re-invite is performed by one of the UEs to add non-voice components to the session, will the VCC application allow this ? If so, we need to consider the situation as case 1.2.2 where alternative {1} is selected.

What happens also to the (rarer) case where an IMS session includes two or more components that can be considered as voice components ? What would be the criteria for deciding which one is anchored (even if the decision is postponed until the actual domain transfer) ?

1.2.2 Handling of IMS session with a voice component and other components

An IMS session with a voice component and non-voice components arrives at the S-CSCF. From there, several questions need to be answered:

· Do the initial filter criteria redirect the session to the VCC Application ?

· If this is the case, would the VCC application anchor the session {1}, or decide not to stay involved in the signalling {2} ?

Note:
It is our understanding that SA1 expects us to anchor these sessions, so that the voice component can undergo domain transfer.

Note:
As we saw in the previous section, this situation would happen anyway if non-voice components are added to an already anchored IMS session (with only a voice component).

· If the session is not anchored in the VCC application, what happens if the non-voice components are removed ? Do we end up with the IMS session with a voice component only that is not anchored ?

· If the session is anchored, what happens when domain transfer is requested:

· the voice component is transferred to the CS domain, and the non-voice components are maintained in IMS (the session is combined at the VCC application) {1a}, or

· the voice component is transferred to the CS domain, and the non-voice components are dropped {1b}, or

· (only for the sake of completeness: ) non-voice components were dropped at the anchoring of the sessions, and therefore are not present at the time of domain transfer (cf, §1.2.1) {3}.

· If the non-voice components were maintained in IMS, and supposing there was no loss of IMS connectivity, what happens when the voice component is transferred back to IMS ? Is it merged again to the IMS session {1a-α} (towards the IMS Access Leg, since we assume that it is merged towards the remote leg, in order not to impact the remote end) or not {1a-β} ?

If IMS sessions with non-voice components are directed to the VCC application, it is necessary for the TS to document what is happening, according to one of the alternatives proposed above.

In section 2, we propose some text to be put in the TS according to our preferred alternative, but the final text should reflect the alternative the meeting made a consensus on.

1.2.3 Handling of IMS session with only non-voice components

This case depends heavily from the alternative selected in the previous case.

Supposing an IMS session with only non-voice components is redirected to the VCC application, what should the VCC application do ? Several alternatives exist :

· it should not anchor the IMS session in the VCC application {1}, as no component can be transferred to the CS domain, or

· it should anchor the IMS session, only if there is an already ongoing CS voice call anchored in the VCC application {2} (it could be decided to make a difference depending on whether the voice call started as a CS voice call {2a}, or as an IMS session {2b}, or both {2c}), or

· it should always anchor the IMS session {3}, in case a voice component is added later (via a re-invite {3a}, or maybe also via a CS voice call {3b}).

Here again, we propose some text in section 2 for inclusion in the TS, however, the final text should reflect the consensus from the meeting.

1.3 Other alternatives ?

The alternatives described in section 1.2 imply that it is possible for IMS sessions with non-voice components to be directed to the VCC application. It has also been proposed that another entity (e.g. a CSI AS proposed by some companies in the CSI interworking work item) split the IMS session instead before it is re-directed to the VCC application. However, this would only solve the terminating case.

If this alternative is preferred, and even if a solution is found for both originating & terminating IMS sessions, it is necessary to put the assumption in the Technical Specification that it is assumed that only IMS sessions with a single voice component are redirected to the VCC application by the S-CSCF. Otherwise, we have to define what happens in the other situations as well, even if to say that we do not anchor those sessions.
1.4 Handling for the UE

If it is decided not to anchor all IMS sessions (i.e. do a selective anchoring for IMS sessions as well), then it is important for the UE to know when a session is anchored or not, as it needs to know whether it should not try to monitor for domain transfer conditions, and perform the CS signalling associated to the domain transfer procedures, and under which conditions.

Not everything can be left for implementation without impacting the user experience and the performance of the system.

For example, the UE would need to know whether it could perform domain transfer, it there is an ongoing IMS session with non-voice components (whether the voice component is there from the beginning or was added later). It should know whether it can perform domain transfer, if it had added a non-voice component to an already ongoing IMS session with a voice component. It should know whether it should expect to drop components or not (e.g. the preferred domain may be CS, but if non-voice components of an IMS session are dropped upon domain transfer, it may try as much as possible to avoid starting a domain transfer to CS).

1.5 Relationship to CSI Interworking & domain selection

This issue is somewhat related to CSI Interworking. Moreover, VCC-capable UEs are very likely to support CSI as well (although this is not required, and cannot be depended on). In a certain way, this whole issue may be dependent more generally on domain selection (studied under IMS E&O) – if we decide so. In any case, it is necessary to scope the VCC specification properly.
2. Proposed changes

First change
3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

IP Multimedia Routing Number (IMRN): IMRN is an E.164 number that is used to route a CS call to the IM Subsystem. The Tel URI format of the IMRN is treated as a PSI within the IM Subsystem.

CS Domain Routing Number (CSRN): CSRN is an E.164 number that is used to route a call from the IM CN Subsystem to the user in the CS domain..
Domain Transfer: Transfer of the access leg of a voice call on a UE from CS domain to IMS and vice versa while maintaining active session(s).

Access Leg: This is the call control leg between the VCC UE and the CCCF. 

Remote Leg: This is the call control leg between the CCCF and the remote party from the VCC subscriber’s perspective. 

VCC UE: Is a VCC capable User Equipment with an active VCC subscription

Editor’s Note: a reference to the architecture will replace this definition.

VCC Domain Transfer Number (VDN): An E.164 number used by the UE to request Domain Transfer to the CS domain) from the CCCF.

VCC Domain Transfer URI (VDI): A SIP URI used by the UE  to request Domain Transfer to IMS) from the CCCF.
Voice component: The voice component of an IMS session is the component of the session that can undergo a domain transfer and be transported over the CS domain. Only one such voice component is considered for VCC.

Non-voice component: Non-voice components of an IMS session are the components of the session which are not the voice component of that session.
Next 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. This includes all IMS sessions, with or without a voice component included at session setup.
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. 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 3GPP TR 22.952 [7] for information on priority subscriber and priority call handling.

4.4.2
Calls terminated by VCC subscribers

All voice calls to VCC subscribers, which are terminated in the IMS are anchored in the IMS in order to facilitate domain transfer of the voice call to the CS domain. This includes all IMS sessions, with or without a voice component included at session setup.
Voice calls to VCC subscribers, which are terminated 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. If a call to a VCC subscriber is not anchored in the IMS, domain transfer is not supported for that call.

Next change
4.5
Domain Transfer Procedures

When a VCC UE is active in one or more voice sessions, voice continuity between CS domain and IMS is enabled by execution of Domain Transfer procedures. 

VCC UE calls are anchored at the VCC application in the home IMS upon session establishment to enable a 3pcc function for control of 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 user’s active session(s) from the transferring-out domain. The VCC application in the home IMS executes Domain Transfer; resources in the transferring-out domain are subsequently released.
Domain transfer from IMS to CS is only possible when the IMS session includes a voice component at the time the domain transfer is initiated. When a domain transfer from IMS to the CS domain is performed, only the voice component of the IMS session is transferred to the CS domain. The other components are maintained in the IMS session.
When a domain transfer from the CS domain to IMS is performed, the voice component is added to the already ongoing session, if an ongoing session with non-voice components exists between the two parties. Otherwise a new session is created between the VCC UE and the VCC application.
Editor's note: section 6 needs to be updated to reflect this requirement.
The VCC application in the home IMS generates charging information for all Domain Transfers for VCC subscriber voice session(s) 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. 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 

End of proposed changes

3. Proposal

It is proposed to include the changes presented in 2. to the 3GPP TS 23.206, or any text reflecting the consensus of the meeting. If no consensus can be reached once again during the meeting, it is proposed to include editor's notes to reflect these issues, as they need to be resolved before the TS can be approved.

Depending on the agreed changes, further changes need to be made to section 6 to reflect those decisions. This can be reflected in the meantime with editor's notes.
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