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Introduction
This paper provides a discussion on issues related to handling of Conditional Call Forwarding when using CS call control for delivery of incoming calls to ICS user using a ICS UE or a non ICS UE.
Discussion
TR 23.892 suggests two different alternatives for control of IMS sessions using CS bearers as summarized below:

1. Use of ICCC for call control

For IMS sessions established with CS voice bearers, the ICCC is used for communication of session control signalling and enablement of SIP UA behaviour at the RUA for all user sessions. The CS call control is used only to set up the CS call leg needed to setup the voice bearer between the ICS UE and IMS. Use of ICCC for control of all user sessions enables exclusive service control in IMS.
Communication Diversion Services equivalent of CS Call Forwarding on Busy (CFB),  Call Forwarding on No Answer (CFNRy) & Call Forwarding on Mobile Subscriber Not Reachable (CFNRc) are provided in IMS with the service triggers detected with use of ICCC.
2. Use of CS call control for initial session; use of ICCC for mid call services and subsequent sessions

For IMS sessions established with CS voice bearers, standard CS call control is used to establish the first user session with the use of CAMEL triggers to redirect CS calls to IMS.  ICCC is used for control of mid call services on the first session and for establishment of subsequent user sessions. 

Use of CS call control for the first user session results in some limitations for handling of services which are normally provided by the serving network, i.e. visited CS network for calls established via CS domain access. Some of the services affected by this limitation are the Conditional Communication Diversion services which are equivalent of CS Call Forwarding on Busy (CFB),  Call Forwarding on No Answer (CFNRy) & Call Forwarding on Mobile Subscriber Not Reachable (CFNRc). 
A discussion on handling of CFB, CFNRy and CFNRc when using CS call control for IMS sessions established using CS bearers is provided below.
Handling of standard CS calls for Conditional Call Forwarding services (CFB, CFNRy & CFNRc) in CS domain

The conditional call forwarding services are configured in the HLR subscriber profile. User configuration of Call Forward Number is possible for CFB, CFNRy and CFNRc and  of  the No-Reply timer for CFNRc. The subscriber profile is downloaded to the VMSC where the service is executed upon detection of appropriate triggers. For subscribers not configured with these services, detection of CF triggers (e.g. expiry of No-Reply timer) result in release of the call with an appropriate release cause; based on the VMSC configuration, an appropriate announcement may also applied by the VMSC toward the originating user.

Handling of IMS sessions using CS bearers for Conditional Call Forwarding services (CFB, CFNRy & CFNRc) when using CS call control
A number of alternatives are possible for enablement of conditional CF in IMS for ICS users when using CS call control as summarized below:
1. Conditional CF in IMS; no CF configuration in HLR component of HSS

In this alternative, CF for ICS subscribers is only configured in IMS (TAS or HSS) with no service configuration in the HLR. Upon detection of respective trigger, the VMSC releases the call with an appropriate release cause. The release cause, communicated over ISUP to IMS, is mapped to a SIP response status code in IMS using the mapping defined in TS 29.163. The SIP response status code is used by IMS (ICCF and/or TAS) to apply the appropriate Conditional CF. 
This alternative has the following issues:

1. A one-to-one mapping does not exist between the ISUP release cause used upon detection of respective CF trigger at the VMSC and the SIP response status code. For example, status code, “480 Temporarily unavailable” a default status code, is mapped to ISUP cause values, “No 19 (no answer from the user)”, “No. 20 (subscriber absent)” used by the VMSC for release of calls resulting from conditions that would otherwise trigger CF, as well as call release that should not result in execution of CF, such as “No 21 (call rejected), 480 Temporarily unavailable, No 25 (Exchange routing error), No 31 (normal unspecified) (class default), etc.
2. It may not be possible to control the VMSC configuration to prevent announcements on detection of conditions resulting in execution of Conditional CF in IMS; especially for roamers.

These issues may be circumvented for CFNRy with control on No-Reply timer settings such that the timer No-Reply timer in the VMSC does not expire before the No-Reply timer in IMS. However, this technique may not be reliable because of the following reasons:

1. The No-Reply timer is user configurable, with timer range 5-30 seconds for CS and 20-40 seconds for IMS. This restricts the usable range in IMS to only 20-30 seconds; with the maximum difference of only 10 seconds between the CS and IMS timers which may not be sufficient considering the call setup delays including the time required to page the mobile subscriber.
2. Issues with clock synchronization between IMS and CS network components.
2. Conditional CF in CS and IMS; CF configuration in the HLR and IMS (TAS or HSS)

In this alternative, Conditional CF is configured in IMS and CS. The ICS user receives services from IMS for incoming calls established via the PS access and from the CS domain for incoming calls established via the CS access.

This entails issues associated with distributed configuration of services, such as requirements for static and dynamic service data management between CS domain and IMS.

3. Conditional CF in CS and IMS; default CF configuration in the HLR 
In this alternative, Conditional CF is configured in IMS with default service configuration in the CS domain. The Conditional CF services are configured in the HLR such that upon detection of the respective CF trigger, the VMSC redirects the call to IMS for appropriate handling of the service in IMS. User configuration of the service data in the HLR is disabled using Barring of registration of any call forwarded-to as defined in TS 22.041- Operator Determined Barring.
Conclusions
· Conditional CF in IMS; no CF configuration in HLR component of HSS is not reliable because of the issues with ISUP release cause mapping and treatment of calls at the VMSC with announcements. Timer manipulation for CFNRy is also not reliable either.

· Conditional CF in CS and IMS; CF configuration in the HLR and IMS (TAS or HSS) may be a possible way forward but it does not completely satisfy the requirement that all services be controlled in IMS. It also depends on the results of the feasibility of Service Data Synchronization.

· Conditional CF in CS and IMS; default CF configuration in the HLR is a possible way forward.
Proposal/Recommendation

We would like to invite discussion on the three alternatives presented in this paper and recommend further studies on “Conditional CF in CS and IMS; default CF configuration in the HLR” as a way forward for handling of CF for ICS users when using CS call control. 

Nortel will be providing detailed technical proposals for future meetings if the group agrees with this recommendation.
Conclusion
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