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Abstract of the contribution: A mechanism is needed to enable the exchange of ICS capability information between ICS network and ICS UE. This paper addresses this requirement and also introduces the concept of ICS Association between the IMSC and the ICCF mainly for the support of ICS UE.
Discussion
For the ICS UE solution in general:

a. A mechanism is required for the ICS UE to discover the ICCC support capability ; e.g. whether I1-ps or I1-cs is available.
b. A mechanism is required for the home IMS network to discover the ICS capability of the ICS UE; e.g. to know when to support Domain Transfers of mid call services.

This paper provides text for ICS capability exchange between ICS UE and the ICCF.
For the use of the IMSC for ICS UE and non ICS UE:

a. A mechanism is required for establishing the control domain for subscribers, as not all subscribers attached to a IMSC are subject to ICS.
b. A mechanism is required for the IMSC to discover the ICS UE capability; e.g. to invoke ICS functions specific to an ICS UE.
c. A mechanism is required for the IMSC to discover the ICCC capability; e.g. when I1-cs is used, the IMSC can apply non ICS UE procedures to enable SIP REGISTER for ICS UE.
This paper introduces a concept of ICS Association which provides information exchange between the ICCF and the IMSC.
Proposal/Recommendation
Add the following text to TR 23.892.
*** begin new text*** 
6.x   ICS capability exchange between the ICCF and the ICS UE

6.x.1
ICS capability exchange between the ICCF and the ICS UE
The ICS UE establishes a dialogue with the ICCF for ICS capability exchange upon network attachment. This may be achieved by using a new SIP event package or USSD exchange between the ICS UE and the ICCF. 
The following information is exchanged as part of this dialogue:
a. UE’s ICS capability.

b. ICCC capability of the HPLMN and VPLMN, more specifically, type of ICCC expected for use with the current network attachment.
6.x.2 
ICS Association  between the ICCF and the IMSC

The ICS Association is established between the ICCF and an IMSC when a ICS user attaches to an IMSC. 
The IMSC discovers the following as part of this exchange:

a. Control domain for the served user; the control domain is IMS if the Location Update is performed for an ICS user and operator policy allows delivery of ICS to the ICS user via the serving CS network (e.g. service provider policy allows ICS only when the ICS user is not internationally roaming).

b. UE’s ICS capability; the IMSC provides the UE identity to request this capability.

c. ICCC capability of the VPLMN, more specifically, type of ICCC expected for use with the current network attachment.

6.x.2.1 Alternatives for establishing ICS Association between ICCF and IMSC

The following options are possible for implementation of the ICS Association between the ICCF and the IMSC.
Option 1: Diameter exchange upon CS Attach
Figure 6.y.x. below illustrates use of Diameter to establish the ICS Association between the ICCF and the IMSC upon CS Attach.
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Figure 6.y.x ICS Association using Diameter
The HSS maintains the ICS subscription information, as well as subscriber location to aid in determining the IMSC contact address as part of the subscriber data. Upon Location Update from an IMSC, this information is pushed down to the ICCF over the Sh or MAP interface. With the use of this information, the ICCF initiates a dialogue with the IMSC to establish the ICS Association. A  new Diameter interface between the ICCF and the IMSC is used for establishment of the ICS Association (Step 4 in the figure). 
After the ICS Association has been established for a ICS UE, the IMSC initiates a SIP REGISTER for the UE if it’s a non ICS UE or a ICS UE using I1-cs.

Option 2: USSD exchange upon CS Attach
The IMSC uses UE initiated USSD procedure toward the ICCF upon CS Attach to establish the ICS Association. Figure 6.y.y. below illustrates use of USSD to establish the ICS Association between the ICCF and the IMSC upon CS Attach.
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Figure 6.y.y ICS Association using USSD

After the ICS Association has been established for a ICS UE, the IMSC initiates a SIP REGISTER for the UE if it’s a non ICS UE or a ICS UE using I1-cs.

This option eliminates the need for MAP/Sh enhancements and/or a new Diameter interface between the ICCF and the IMSC.

Option 3: Use of SIP REGISTER upon CS Attach
Upon CS Attach, the IMSC establishes the ICS Association as part of the SIP REGISTER; SIP extensions may be required to exchange ICS information as part of IMS Registration via CS access. 

This option eliminates the need for new interface or USSD but requires local VPLMN configuration of ICS subscription for ICS users as the IMSC shall only redirect ICS users to IMS.


*** end new text***
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