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This document discusses shortcomings of ICS as specified back in 3GPP Rel-8 and Rel-9 and proposes enhancements to overcome these shortcomings.
Introduction

As part of Release 8 3GPP developed the concept of IMS Centralized Services which is documented in primarily in the following technical specifications: TS 22.101 [1], TS 23.292 [2] and TS 24.292 [3].

The goal of ICS was to enable an operator to provide on a per-subscriber basis, communication services such that all services and service control are only based on IMS mechanisms and enablers. ICS therefore enables IMS services to be provided using the CS domain access to transport the media. 

Though ICS has been devised as a generic tool, since its inception the primary goal was to apply it to the telephony service (see [1]) as to ensure that it was possible to provide speech and supplementary services to an ICS user solely using IMS. 

Benefits of service centralization

An effective deployment of services centralization will result in a number of benefits for the network operator:

· Service layer: a full implementation of ICS for all the subscribers will result in a fully consistent service delivery as well as remove the problems related to the configuration and synchronization of supplementary  service settings in the two domains

· Network layer: it will be possible for an operator to modernize the network moving towards a pure All-IP architecture. Furthermore centralization of services in ICS and use of a single service domain will also allow the decommissioning of the traditional GSM network elements that are reaching the end of life such as HLR, MSC, SMSC thus leading to network simplification.. 

· On the interconnection side, once the call control is realized in IMS there would no need to keep supporting #7 interfaces in the core network. Note however that ISUP support will only be needed, and only during a transitory phase, in order to support of inbound roamers who still rely on legacy CS call control.

Barriers to the realization of the ICS benefits with the 3GPP specified ICS

Despite the benefits described in the previous section as well as the maturity of the specifications (the protocols specification was released at the end of 2008 and GSMA has profiled ICS in PRD IR.64 [4] in 2010), it is the understanding of Deutsche Telekom that deployment of ICS is not planned by those operators who already announced the launch or deployed voice over IMS.

The reason of this lack of adoption is, in the opinion of the authors of this paper that the way ICS is specified prevents operators from reaping the theoretical benefits listed in the previous section.

Some areas that highlight the shortcomings of the current architecture are described below.

Legacy GSM Entities still required 

The ICS solution still relies on the HLR (e.g. for the MSC Server to obtain location information as well as for the configuration of supplementary services) while mobile operators have already migrated towards the Home Subscriber  Server architecture. More importantly, the 3GPP ICS architecture calls for enhancements to the MSC to the point where the MSC Server enhanced for ICS plays a key role in the establishment of IMS communications via the CS domain. While it is understood that the MSC Server still needs to be part of the core network, it would be preferable if the solution was not requiring modifications to already deployed network elements. 

SS7 interfaces

The specifications require the MSC Server enhanced for ICS to still support SS7 stack in order to establish a call. This prevents a complete move towards IMS protocols.

Also when it comes to the network to network interface, the use of legacy signalling protocol should be seen as a necessary evil during the transition phase towards a full all IP regime rather than a feature that would exist in the long term. 

Dual Service Domains

MSC features still apply, to be aligned with IMS capabilities

As discussed in the introduction, the driving principle of ICS was to provide on a per-user basis a single, IMS-based service logic regardless of the access domain used by the subscriber. However, while developing the architecture for ICS, in order to centralize the user profile, it was agreed that it was acceptable to modify the service execution of calls using the traditional CS domain call control (i.e. 3GPP TS 24.008 [5]). This has created substantial difficulties particularly in the area of supplementary services. Such issues are still subject to discussions in GSMA and was re-visited by 3GPP during the development of Release 9 (see 3GPP TR 23.883 [6]).

The issue is that the use of a single user profile implies that the supplementary service configuration and status needs to be synchronized when the call is controlled by the MSC and when the call is subject to ICS (therefore controlled in the telephony application server). 

Emergency calls

ICS assumes emergency calls originated in 2/3G CS RAN will be established via legacy means (MSC Call Control only, ISUP/TDM respectively BICC/RTP links towards PSAP) without usage of IMS Service Domain.  This is stated in 3GPP TS 23.292 [2] as follows:
IMS control of all other types of calls, including emergency calls that utilise TS12, are outside the scope of the present release of this specification.
It is the opinion of the authors of this paper that the reason for keeping emergency calls in the CS domain is because at the time when ICS was specified IMS emergency calls were still not specified (this is a Release 9 feature): there are no technical reasons why in an ICS-enabled network emergency calls placed while the UE is in the CS domain cannot be routed to the E-CSCF.
Possible way forward: enhanced ICS
Example of reference architecture

In order to fully exploit the benefits that ICS can offer it is necessary to revisit the architecture. Rather than having to maintain the HLR and upgrade the MSC Servers, the proposal is to introduce in the architecture a gateway function (Modified MSC Server enhanced for ICS) that performs the following functionality on the control plane:

· Towards the UE

· terminates the A (GERAN) and Iu-cs interfaces (UTRAN) when the UE accesses via a CS RAT;

· terminates the Gs towards the “legacy” SGSNs as well as SGs and Sv towards the MME when the UE accesses via a the PS domain of GERAN or UTRAN.

· Towards the IP Multimedia Subsystem

· Terminates the I2 interface to the ATCF

· Terminates the Mw interface to the P/I/S-CSCF

· Terminates Ut to the Telephony Application Server

· Towards legacy networks

· terminates the G and E interface towards MSC Servers;

· terminates ISUP signalling towards PSTN.

On the media plane the Modified MSC Server enhanced for ICS controls Mb to the IMS media gateway.

A graphical representation of the Modified MSC Server enhanced for ICS is shown in Figure 1.

[image: image1.png]L

um, Uy

7~
~

i
A
A

GERAN/UTRAN

A lucs

Modified
MSC Server
Enhanced for ICS





Figure 1: enhanced ICS functional architecture

Note that a similar architecture was already discussed in 3GPP during the development of TR 23.982 [7]. More importantly it should be noted that the way the architecture and protocols are specified, it is already possible today to extract the functionality of the gateway from an MSC Server and deploy it as a separate network element. 

The more complicated part of the proposed enhancement is therefore the management of the migration phase which requires the ICS enabled network operator to provide legacy support for inbound roamers. The proposal made in this paper is for the eICS enabled visited network to emulate a VLR and allocate to the inbound CS roaming subscriber a temporary IMS identity so that they can also be served by the IMS domain.

Conclusions

This paper has discussed the shortcomings of the currently specified IMS Centralized Service solution in 3GPP and proposed enhancements that retain much of the existing architecture and interfaces but restructures them so that ICS benefits can be fully exploited. 

Considering that more and more network have launched or are preparing to launch a commercial voice over IMS service, it is recommended that 3GPP urgently addresses issues presented in the paper with the view of specifying enhancements in the Release 13 timeframe. 

References

[1]
3GPP TS 22.101 “Service Principles”.

[2]
3GPP TS 23.292 “Multimedia Subsystem (IMS) centralized services”.

[3]
3GPP TS 24.292 “IP Multimedia (IM) Core Network (CN) subsystem Centralized Services (ICS)”.

[4]
GSMA PRD IR.64 “IMS Service Centralization and Continuity Guidelines”.

[5]
3GPP TS 24.008 “Mobile radio interface Layer 3 specification”.

[6]
3GPP TR 23.883: “Study on enhancements to IMS Centralized Services (ICS)”.

[7]
3GPP TR 23.892: “ IP Multimedia Subsystem (IMS) centralized services”.

3GPP

SA WG2 TD


