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1
Background

When an operator deploys telephony services over LTE, it is not expected that LTE will have the same coverage as legacy CS domain of 2G and 3G networks have. 

In order to still be able to provide a unified service experience, the IMS Centralized Services (ICS) mechanism has been introduced and standardized in 3GPP in the specification TS 23.292. This allows the mobile to get its telephony services from IMS even while connected via a 2G/3G CS domain (radio and core network).

There is no problem if the MSC is enhanced for ICS, then the MSC will in principle act as an IMS UE towards IMS. This means for example that the MSC will not execute any supplementary services, or insert any announcements. It also means that the user is registered within IMS. 

2
Discussion

In networks without an ICS enhanced MSC then calls may still be centralized. Here terminating calls will be routed through IMS in the same way as if the network had ICS enhanced MSCs. For originating calls, CAMEL may be used to route the calls to IMS to make sure the calls are centralized in IMS.

In case of ICS for terminating calls when MSC is not enhanced for ICS the calls will be routed through an MGCF. For normal terminating calls the MGCF will act according to TS 29.163, which it will also do in case of ICS, since it does not know whether or not a call is a normal terminating call or an ICS terminating call.

For terminating ICS calls invocation of terminating services in the MSC server is not desirable. The terminating services in question are the conditional call forwarding services. If these are active there will be a non-wanted interaction between the MSC conditional call forwarding services and the IMS conditional call forwarding services. This can be avoided if the MGCF could act differently than TS 29.163 for ICS by means of for example setting the call diversion counter in ISUP to its maximum value, and by that suppressing any call forwarding service in MSC.

NOTE:
If an MSC receives an ISUP message that includes diversion counter and it is set to its maximum value, the MSC is not allowed to forward a call further. This is standard MSC behaviour.

Also, an MSC on terminating side may insert tones (e.g. ringing tone) or announcement(s) towards the originating party in a terminating call. This may not be wanted in an ICS scenario, because tones and announcements should really be controlled and inserted by IMS. If the MGCF knows a call is an ICS call, then the MGCF could make sure that a call is not through connected in the IM-MGW. Thus, IM-MGW will by this be able to stop any tones and announcements inserted by the terminating MSC to be heard by the originating party, this in contrary to what it normally does.

Furthermore, if the MGCF knows that a call is an ICS call, then it could map parameters differently between ISUP and SIP, e.g. a "not-reachable" subscriber indicated as cause#20 in ISUP could be mapped to a SIP 408 (Request timeout) response instead of 480 Temporarily unavailable (as in TS 29.163). This is needed to be able to trigger "call forwarding not reachable" in MMTel AS (in case service is active).

3
Conclusion

It will be beneficial for the MGCF to know if a call is an ICS call or not to better support ICS in networks that do not have MSCs that are enhanced for ICS.

This could be achieved by SCC AS adding a feature-capability indicator to the INVITE request before forwarding the INVITE request towards CS. The indicator indicates that ICS capabilities are available in the call.

The C1-134681 proposes the changes to TS 24.292 and C3-131676 proposes the changes to TS 29.163.  

