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Abstract of the contribution: This paper provides a mechanism for optimization of transparent I1-cs using the IMSC.
Discussion
The I1-cs mode of ICCC uses USSD to transport service control signalling transparent to the visited network. USSD signalling is routed by the visited network to the HLR, which then forwards it to the home network node which is configured as service node for the service requested by the USSD. 
Provided below is the signalling and bearer architecture for I1-cs when using a standard VMSC.
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Use of USSD for I1-cs has following implications:

a. impact to call setup latency due to HLR hop.

b. systems engineering impact to the HLR as the HLR has to be re-engineered for call related signalling traffic.

A companion paper [] recommends Transparent I1-cs with direct delivery of USSD by the IMSC to the ICCF to achieve signalling efficiencies with I1-cs. Another companion paper [] introduces a concept of an ICS Association between the ICCF and the IMSC, mainly for use of the IMSC for the ICS UE. 

A solution for transparent I1-cs with direct delivery of USSD by the IMSC to the ICCF using the ICS Association is presented here.

Proposal/Recommendation
Add the following text to TR 23.892.
*** begin new text*** 
6.3a.8    Signalling and Bearer Architecture for ICS UE with transparent I1-cs using an IMSC 

When an ICS UE is attached to an IMSC which provides transparent I1-cs, the IMSC registers the ICS user in IMS on behalf of the ICS UE and sets up the Bearer Control Signalling Path as a standard SIP session towards home IMS. USSD is used for transport of the I1-cs. 
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Figure 6.3a.8-1: Signalling/Bearer Paths for transparent I1-cs of ICS UE when attached to a IMSC

The IMSC registers the ICS user in IMS upon CS Attach. The IMSC and the CAAF exchange their addresses and any other information required for communication of USSD signalling as part of the ICS Association established for the ICS UE upon CS Attach.  The IMSC and the CAAF use these addresses for exchange of USSD signalling for the life of the ICS Association. 
Upon call setup, the IMSC sets up the Bearer Control Signalling path as a standard SIP session towards home IMS. 
The handling of the USSD signalling at the CAAF and execution of the RUA function is the same as described in Section 6.6.1 Signalling and bearer architecture for full duplex speech over CS access.
*** end new text***
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