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1
Introduction
A number of different solutions have been proposed for the IMS Centralised Services TR 23.982 to cater for the provision of IMS services to users connected via the CS domain. Some of these solutions involve the presentation of a CS call to the IMS network as if the UE were connected via the PS domain using IMS session establishment signalling. All of the main proposals envisaged some use of a parallel IMS CS Control Channel (ICCC) (over either the PS or CS domain) for full configuration and control of services. In some alternatives this channel is also used for session establishment. One further option for routing a CS call towards the IMS as part of the parallel would be to use CAMEL as is the case for VCC, this is suggested as one of the options for routing in the case where a CS based ICCC via USSD is used for control and configuration of services. This document looks at the different UE centric CS call origination mechanisms to determine their efficiency and impact in terms. This document does not cover the terminating call case.
2
Discussion
As mentioned above different UE centric mechanisms exist for establishing a CS call towards the IMS for provision of ICS. For the purposes of this analysis they shall be treated in 3 categories, though in the present TR the CAMEL mechanism is seen as an alternative implementation for the CS based ICCC call establishment. The categories are as follows:
1. PS based ICCC via GPRS

2. CS based ICCC via USSD

3. CAMEL call forwarding.
This analysis assumes that the ICCF is implemented as an AS, though it could be implemented as an IMS adaptor in the case of CS based ICCC (and perhaps CAMEL call forwarding).
2.1 PS based ICCC

In this case, the UE is assumed to be IMS registered. No message flow has yet been agreed for this scenario, so figure 1 is top level and indicative only.
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Figure 1. Call establishment with PS ICCC.

1. CS SETUP is sent by UE-A towards RUA to establish CS bearer control. Standard procedures follow at VMSC, MGCF CS origination and at CSCF for PSI termination.
2. INVITE is sent by UE-A to remote party B. Standard IMS session establishment procedure follow at CSCF.
3. The RUA correlates the received INVITE with established CS bearer and implements B2BUA forwarding an INVITE to party B, with the MGW address as media address in SDP.
In this scenario, the UE indicates its ICS capability implicitly due to the way it establishes the call. i.e. i.e. a non-ICS UE would not establish a call in this way, but just send CS SETUP towards the remote party. From the UE-A and network service perspective all voice calls are treated as IMS session regardless of the fact that there is a CS bearer for part of the user plane. 

The user plane itself will always be routed via the home network even if the UE is roaming and making a local call. This is not an efficient routing and may lead to tromboning of the user plane to the home network and back again, when the cost of an international CS call leg is not negligible. 
While it is clear that the intention of ICS is to provide access to IMS services to users who do not have appropriate access to the IMS, in some cases GPRS may not be available. As such, ICS UE would also have to be able to originate CS calls in the “normal” way and access existing CS services when no GPRS was available. Further, some operators may prefer not to route the user plane of all calls from roaming users via the home network. There may also may be other reasons for not providing ICS to all ICS subscribers at all times. In both of these additional cases, the ICS UE should also place a “normal” CS call, but if operators are to be able to have this flexibility, the execution of ICS procedures by the UE should be subject to communicated operator policy and not just the availability of GPRS. Operator policy in this respect may be provisioned: 
· statically e.g. at the point of supply so that only CS calls in the home network will benefit from ICS;
· semi-statically e.g. based on the UE location at the time of IMS registration in which case an appropriate indication would need to be sent to the UE of how to proceed for CS calls; or 

· dynamically e.g. based at the time of call establishment in which case the INVITE request could be rejected with an appropriate cause.   
2.2 CS based ICCC

Figure 2 shows call establishment with a CS based ICCC. Again the message flow is intended to be indicative only. 
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 Figure 2. Call establishment with CS ICCC.

1. CS SETUP is sent by UE-A towards RUA to establish CS bearer control. Standard procedures follow at VMSC, MGCF CS origination and at CSCF for PSI termination.
2. ICS UE A encodes content for SIP INVITE in ICCP initiating a session towards remote party B. This is sent in a USSD message to the CAAF via the VMSC. 

3. The CAAF decodes the SIP INVITE and forwards it to the RUA. The RUA correlates the INVITE with established CS bearer and implements B2BUA forwarding an INVITE to party B, with the MGW address as media address in SDP.
In this scenario, the UE again indicates its ICS capability implicitly due to the way it establishes the call. From the UE-A perspective it is not clear how call will be treated (e.g. as an IMS session or CS call), but from the network service perspective the call is treated as an IMS session.

As with the PS ICCC case it may not always be possible to make ICS calls, e.g. due to non-availability of USSD in which case the UE would receive an error indication and could know to originate the CS call in the normal way. However, in all cases where USSD was available, the user plane would always be routed via the home network, and once again some operators may prefer not to do this for all calls. As such, for implementation flexibility the execution of ICS procedures may again be subject to operator policy as discussed in 2.2.  

2.3 CAMEL based call forwarding

In this case, CAMEL triggering forwards the CS call towards the IMS for further processing as is the case for VCC. Figure 3 shows an example message flow for this.
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Figure: ICS UE Origination: PS transport–AS Approach–ICCC+CS call control 

1. The ICS UE-A initiates standard CS procedures for establishing a CS originated call towards remote party B. 
2. CAMEL origination triggers result in re-routing the call to RUA by allocation of an IMRN that provides reference to the call related data communicated to the CAAF/RUA via the CAP dialogue. Standard procedures follow at MGCF and CSCF for PSTN origination PSI termination respectively.
3. The RUA invokes a B2BUA, terminating the UE Leg and the other originating the RUA Leg for presentation of IMS session toward other end B on behalf of ICS UE A. Standard IMS originated session processing at the CSCF.

In this case, the UE will treat the call as a CS call and will not indicate its capability to support ICS unless an explicit mechanism is specified for this purpose. As such a non-ICS UE with an ICS subscription may have a CS call re-routed to the IMS for provision of services that it is not subsequently able to control. 

In addition, CAMEL is not always available, but unlike the cases where GPRS or USSD are not available, the ICS UE will have no way of knowing this and whether the CS call will have ICS as opposed to standard CS services, accordingly. The UE will therefore not know how to invoke services unless it receives an explicit indication that ICSs are available for the call. 

The use of CAMEL could enable ICS to be provisioned per UE based on its location, but the UE would need to be informed of how the call had been routed in order to properly access call related services.

4. Conclusion
In all the above cases there would appear to be a potential benefit to the implementation or even requirement in the case of CAMEL based re-routing, to the UE knowing whether ICSs would be available for the call. In the case of ICCC based call establishment, this could be provisioned as operator policy or signalled explicitly prior to call establishment so that the UE can use appropriate procedures to establish the call. In the case of CAMEL re-routing an explicit indication would be required by the UE once the call had been anchored in the IMS. 

Further, in the case of CAMEL re-routing, the network should receive an indication of the UE’s capability to support ICS so as not to route the call for ICS provision if the UE will subsequently be unable to access those services.
This document has been submitted for information to promote discussion on the potential requirement for network notification of ICS provision and UE ICS capability indication. Companies are encouraged to give this issue further consideration in the future evaluation of solutions for ICS. 
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