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1
Introduction

With the deployment of support for Conversational IMS in the PS domain, a network operator will be able to support Conversational services in the CS and PS domains.
In the early days of the deployment of Conversational PS services, the probability of a (whole) network supporting the Conversational PS services will be low, so when a UE initiates a Conversational Service in the PS domain there is a high probability that it will fail requiring the UE to re-request the service on the CS domain. This would introduce an unacceptable and huge delay in the call setup time. To allow a good user experience in terms of call setup time and to reduce the unnecessary signalling traffic, the UE should operate in the CS domain for Conversational services.
Once the deployment of the Conversational PS services has been progressed in many markets, the probability of a Conversational service being supported in the PS domain will be high. An operator and handset manufacturer would want the UE to operate in the PS domain as much as possible to allow the user to maximize the advanced functionality on the handset, allowing differentiation of the handset and network. 
If a network operator cannot provide a domain preference for Conversational services to a UE, it will be difficult for the operator to dimension the capacity in the core network as the behaviour of the UEs in selecting the domain could be unpredictable. 
To maximize the control the network operator has over the domain selection, and to avoid hard coded functionality in the UE, a specified network controlled mechanism is required.
2
Discussion

The general support of IMS in a network is known by the UE once it has completed IMS registration, which would be completed prior to the need for the establishment of a Conversational service. However there is no way, as far as we know, for an IMS registered UE to know if Conversational services are supported over the IMS. And as the support of Conversational IMS is likely to be heterogeneous across a network, especially when operators are using GERAN and UTRAN access, it may not be reliable to use a general rule for a network.
In the Mobile Originating case the application layer of the UE will need to decide whether to initiate a call in the CS or the PS domain.
In the Mobile Terminating case, if the IMS is to only page in a single domain the IMS would need to know whether to initiate the call through the PS domain or perform interworking and deliver the call over the CS domain. The knowledge required by the IMS of the H-PLMN can only realistically be provided by the UE. 
As the support of Conversational services in the PS domain by a network is not only dependent on the RAN, so in the case where the radio is being shared amongst a number of operators, the UE would need to be provided a PLMN specific indication. 
3
Knowledge at UE
The knowledge about the support of Conversational in the PS domain or preference for the use of the PS domain for Conversational services could be passed to the UE in a number of ways:
a) OTA – UEs could be released into the network with a default configuration which meant that a UE uses the CS domain for Conversational services. When the operator requires the UEs to use the PS domain for Conversational services, the UE would be configured by the network with the knowledge using an OTA. The use of OTA would only be applicable when there is homogenous support in the home PLMN, and when the UE is roaming to a different PLMN this solution would not provide any benefits leaving the problem unsolved.
b) System Information – The UE could be provided the information in each cell of the network via the system information. This method could be particularly useful if the support of Conversational Services in the PS domain is heterogeneous within a Routeing Area. When the RAN is being shared by multiple operators, it is assumed that a separate indication would be required per PLMN.  Finally this mechanism is likely to be not sufficient to handle the scenario where Conversational services over PS/IMS are supported in the VPLMN but there is no agreement for roaming support of these services (but there is for Conversational over CS).

c) Routeing Area Update – The UE could be provided the knowledge in the Routeing Area Update Accept message (e.g. in the network feature support IE) sent from the SGSN to the UE. If the support of the Conversational Services in the PS domain is homogeneous in the network, then this method would avoid a network from sending unnecessary information on the BCCH of every cell. For a non-homogeneous network, this mechanism would infer strong constraints on Routeing Area design. 
d) Mix of points b) and c) – The UE could derive the knowledge by means of combining the CN/roaming support received via the Routeing Area Update and the RAN support received via the System Information. 
4
Knowledge at the IMS
4.1
No Parallel Paging

If we do not assume that parallel paging in the CS and PS domains for Conversational services, the UE would need to provide information to the IMS about the current radio access the UE is camped or through which it is registered and it is assumed that the Knowledge at the UE will be included in the IMS registration messaging. 
Each time the UE changes to GERAN coverage or the UE moves to an area where the UTRAN coverage does not support PS Conversational services, the UE would need to update the information stored by the IMS with the IMS Register method, to indicate that the UE currently does not support terminating PS Conversational services.

Depending on the nature of network support for Conversational in the PS domain, this procedure could cause a large quantity of signalling to the IMS in a network.  
Once the specification of which mechanism discussed in section 3 has been decided upon, it will need to be verified how this information will be translated into the signalling of the Registration method to the IMS.
4.2
Parallel Paging

If it is assumed that parallel paging in the CS and PS domains is completed for Conversational services then no additional specification would be needed to provide information to the IMS.
5
Open issues
The following additional related questions probably will need to be answered by SA1 as part of this work:

a) Should the UE re-use this knowledge when making an emergency call? 

b) Should the indication provided to the UE be based on the preference of the H-PLMN when the UE is roaming?

c) Is a UE allowed to use this information when performing PLMN selection?
6
Summary
With the deployment of support for Conversational IMS in the PS domain, a network operator will be able to support Conversational services in the CS and PS domains. This paper highlights the issue of the domain selection for Conversational services by the UE and the network, and proposes possible solutions for discussion between at least SA2, SA1 and RAN2. A paper discussing the RAN aspects has been submitted to the RAN2 meeting this week, and should initiate discussions between the groups. 
