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1
Introduction

This paper provides for information, a high level overview of the ICS architectural solution under consideration by some companies. As this has been discussed amongst a number of companies, it is considered useful to share these ideas with a broader audience.  
2
Discussion
2.1
An architecture solution proposal for IMS Centralized Services 
When using VoIP capable access networks, IMS services are enabled using standard IMS session setup procedures as defined in 3GPP TS 22.101, 22.173, 23.228, 24.229 and 24.173.

When using CS access network or PS networks not capable of VoIP, IMS services are enabled by setting up IMS sessions using CS speech bearers (TS11) for media transport. When establishing IMS sessions using CS speech bearers for media transport, the CS bearer is established using standard CS call setup procedures; the IMS session control is supported through the use of an additional signalling channel, referred to hereafter as IMS CS Control Channel (ICCC), which is activated always or only when needed for establishment and/or for any required control of IMS sessions as described later in this document.  
An overview of ICCC and some considered architecture solutions based on ICCC is provided below.
2.2
IMS CS Control Channel (ICCC)

ICCC is an implicit control channel which is used for establishment and/or control of IMS sessions using CS bearers for media transport. ICCC is enabled by new functions in the ICS UE; for non ICS UE, ICCC is enabled by new functions in the visited MSC. 
ICCC is also used for enablement of Domain Transfers with mid call services. Domain Transfers with mid call services and retention of session states for appropriate service control post Domain Transfers is only possible with an ICS UE capable of VCC.
2.3
ICCC based ICS architecture solutions
ICCC is used as the fundamental principle for enablement of ICS on networks with disparate signalling characteristics for delivery of IMS services to ICS UE, and to non ICS UE. 
The following figure provides an overview of some considered  ICS architecture solutions based on ICCC that cater to various signalling and UE categories. 
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Figure: ICCC Solutions overview
These ICCC based ICS architecture solutions can be categorized as following:

I Solutions for ICS UEs
Solutions for ICS UE rely on new ICS functionality in the UE for enablement of ICCC. Two different transport options are possible for enablement of ICCC between ICS UE and IMS as provided below.
I.I USSD transport of ICCC
Application mode of USSD is used as transport mechanism for ICCC in this solution alternative. Signalling needed for establishment and/or for any required control of IMS sessions is encapsulated in USSD for communication between the ICS UE and a peer function in IMS. The protocol details of this signalling are to be defined as IMS CS Control Protocol (ICCP).

USSD transport solution is categorized as below: 
I.I.I USSD transport solution categorization based on physical implementation of ICS network function
The solution using USSD transport of ICCC can be realized by two possible physical implementations of the RUA (Remote User Agent), which is the peer function in IMS that presents the SIP UA behaviour to IMS on behalf of the UE for an IMS session established using CS voice bearer. 
It is expected that only one of the following physical implementations is recommended for standardization as suggested by the conclusion of the ICS feasibility study.
1. RUA implemented as a SIP Application Server

In this alternative, the RUA is implemented on a new SIP Application Server with ISC interface to the CSCF. 
2. RUA implemented in an IMS Adaptor

In this alternative, the RUA is implemented in a new functional element, the IMS Adaptor, with the RUA having a Gm interface to the CSCF.
I.I.II USSD transport solution categorization based on type of call control

The solution using USSD transport of ICCC can also be categorized based on the type of call control used for IMS sessions established using CS voice bearers. Both of these alternatives apply to the alternatives provided under RUA implementation based categorization above. 

It is expected that either one or both of these alternatives will be recommended for standardization as suggested by the conclusion of the ICS feasibility study.
1. Use of ICCC for call control

For IMS sessions established with CS speech bearers for media transport, 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 when using CS speech bearer for media transport enables exclusive service control in IMS.
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 speech bearers for media transport, 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 standard CS procedures for first user session provides signalling efficiencies especially for sessions which do not involve mid-call services.
I.II PS transport of ICCC

SIP over PS bearers is used as transport mechanism for ICCC in this solution alternative. Standard IMS procedures are used for establishment of IMS sessions with an exception that CS bearers are used for transport of speech media. The CS bearer is established using a standard CS call established between the ICS UE and the RUA. The RUA, inserted in the IMS session path combines the IMS session control over PS with the control of the CS bearer.
II Solution for non ICS UE
For non ICS UEs, the ICCC is enabled by visited MSC enhancements to provide the ICS logic otherwise contained in an ICS UE plus needed enhancements for interworking with 24.008 signalling. 
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