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Abstract of the contribution: This paper is an amalgamation of S2-074188, S2-074329 and S2-074436. It discusses potential fall back procedures for when a non‑ICS UE belonging to a subscriber who requires ICS, attaches to an MSC that does not have ICS functionality i.e. no L‑CAAF‑n or MSC without ICS enhancements. It also discusses co-existence of ICS UE and non ICS UE solutions in roaming networks and when both are provided by the same HPLMN. Text is proposed to 3GPP TR 23.892.
Introduction
The network based ICS solutions are primarily being developed for support of non ICS UE. The architecture for network based ICS UE solution should however be capable of supporting ICS UE for home and roaming network scenarios. Also, in the network based ICS architecture, it is currently an open issue as to what happens when a subscriber attaches to an MSC that does NOT have ICS functionality (either an L-CAAF-n or ICS enhanced MSC).
Proposal
It is proposed to add the following into 3GPP TR 23.892:

6.19
Session Scenarios for co-existence of ICS UE and Non ICS UEs solutions
Co-existence of ICS UE and non ICS UE in the same network shall be supported. A network with a VMSC enhanced for support of non-ICS UE shall be able to support call originations, terminations and Domain Transfer scenarios for ICS UE as specified in Section 5.5.3.1 Session Scenarios for an ICS UE.

Roaming of ICS users to a network with a VMSC enhanced for non ICS UE shall be supported. A visited network with a VMSC enhanced for support of non ICS UE shall be able to support call originations, terminations and Domain Transfer scenarios for ICS UE as specified in Section 5.5.3.1 Session Scenarios for an ICS UE when an ICS user with a ICS UE roams into this network.
6.20
Fallback Mechanisms
6.20.1
Fallback for L‑CAAF-n and enhanced MSC solutions
6.20.1.1
Introduction

It is possible that a UE could move on to an MSC that is either not enhanced for ICS or does not have an associated L‑CAAF‑n. This can occur when a network has a partial roll‑out of an L‑CAAF‑n or enhanced MSC solution, or when roaming outside of the HPLMN. Therefore, a default behaviour needs to be specified in order for the HPLMN to still provide some kind of service to the subscriber.

6.20.1.2
Possible Solutions

When there is no ICS functionality available at an attached MSC, the following fallback solutions are possible:

1)
Fallback to redirection to IMS. That is, to redirect all originated calls to the IMS by using CAMEL. This of course will not provide for mid-call services in IMS, and also means that the subscriber will be present in CS, but unregistered in IMS. Terminating services will be in IMS, using redirection from the GMSC in the HPLMN.
2)
Fallback to CS:

2.1)
MO calls handled in CS (i.e. MSC in VPLMN), MT calls handled in IMS. Hence originating or mid‑call services will be in CS domain and terminating services in IMS.

2.2)
MO calls and MT calls handled in CS. For incoming IMS calls, the T-SDS (Terminating Service Domain Selection function) will need to be enhanced to be made dynamic as currently it is only statically configured.

3)
Fall back to UE based ICS solution. Currently there is no defined mechanism to detect if the subscriber's UE has an ICS client. Although it has been agreed that the UE based solutions and the network based solutions can co‑exist in a roaming scenario, there is also currently no requirement and thus no technical solution for an operator who would like to deploy both solutions to their subscribers.

NOTE:
It should be noted that a subscriber with an ICS UE can still roam in a network that has an L‑CAAF‑n/enhanced MSC without any detrimental effects to services provided by their home IMS network.
Options 2.2 and 3, above, will require fairly substantial work in order to provide a technical realisation: possibly too much work for the actual benefit they bring.

Option 1 provides the most functionality out of all options, but of course relies on CAMEL support in the VPLMN.

Option 2.1 will have a fairly simple technical realisation and is probably the best option to use when there is no CAMEL in the VPLMN (a fairly rare case in most roaming agreements between most operators, but certainly not an impossibility). This option may also be used if the subscriber is using only services that are standardised already as a Supplementary Service, but the HPLMN was provisioning these in IMS as part of a network‑based ICS architecture.
6.20.1.3
Conclusion

Options 1 and 2.1 should be defined in the network based ICS solution. It should be an operator option (e.g. by CAMEL provisioning) when option 1 should be used and when option 2.1 should be used in VPLMNs with CAMEL. In VPLMNs with no CAMEL, option 2.1 should always be used.
In the above cases, the HLR/HSS should download to the VMSC/VLR the service data that enables the execution of the required services in the CS domain.

Options 2.2 and 3 are too complex in relation to their actual use and benefits they will bring.
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