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This contribution provides some reasons and conclusion on the phasing and coordination of SAE work and related IMS implications and enhancements possible.

Introduction
Currently within the SAE architecture discussions, SA2 has also started delving into aspects of enhancement of IMS architecture.  Some of the proposals are justified for aspects of local breakout, bearer optimisation and also for services including IMS provided in the Visited operators’ networks. At the same time, certain complexities are also discussed as mandatory needed for Policy Control and Charging in order to support them.  This contribution tries to focus on phasing some of the architecture work in a structured and productive manner that facilitate completion of SAE work in a timely manner as well as ongoing IMS investigations (e.g. ICS, VCC etc.) are completed before pursuing changes that may not be needed for the initial deployment of SAE & its support of IMS.
Discussion

The overall SAE architecture includes both network and clients based mobility between 3GPP and non-3GPP accesses.
For IMS, a common architecture and protocol suite has been used so far and efforts are being put in order to ensure that evolution and enhancement of IMS cater to multi-access support on the architecture; examples of such efforts are Emergency support for IMS, Voice Call Continuity, and IMS Centralised Services.  When multiple alternatives need to be supported, for example, NAT support, a common architecture has been developed to support different needs without compromising or adversely affecting other accesses for example, 3GPP accesses and terminals.
With introduction of SAE, end user equipments are expected to support multiple accesses, including 3GPP. With a common IMS system already in place, SAE development must not create different alternative mechanism on IMS where the terminals would need to change basic IMS operations to cater to the underlying SAE architecture and protocol options (Client MIP, GTP, PMIP).  
In the TR 23.882, such an approach has already started where solutions on IMS level have been proposed to be adopted based on underlying SAE protocol assumptions. This approach starts fragmenting not only IMS evolution; it also brings in adverse affect and separate paths on the evolved packet core.

In the same way evolved packet core roaming and PCC architecture dependency documented in TR23.882v1.9.0 focuses part of the SAE aspects and not aspects that are valid regardless of the protocols used in the network. By coupling the roaming in general by mandatory use of PCC creates a complex architecture valid only for part of the scenarios and creates multiple tracks of deployment within SAE. In Ericsson view, it is very easily possible to support functions like PCC level support while roaming (for example using reference point S9 or by configuring static rules in the VPLMN as part of the roaming agreement) without requiring such support when PCC is not being used and thus allow simple roaming as deployed today.
Another aspect that is causing undue complexity when developing the SAE architecture and impacts on IMS and PCC is the issue of the need to support Inter-PLMN handover including relocation of Visited PDN GW due to possible local breakout/bearer path optimisation due to IMS real-time services. In this regard, Ericsson believes that such aspects are not simply the issue of whether one can provide relocation of PDN GW among operators but also the issue of how charging (on and off line), lawful intercept support in case of Inter-PLMN session continuity, complexity of moving/setting up policies for ongoing IMS sessions during Inter-PLMN relocation issues are going to be resolved would be complex and not urgent. 
Today charging architecture provides online charging via home network operators’ control, in SA2 studies have been taken previously to consider expanding online support between operators but then the work was not continued due to the complexity and lack of interest on such architecture expansion in previous releases. Though SA5 is planning to work on some of the aspects, Ericsson believes that it is more crucial to provide support for main use cases for LTE/Non-3GPP access support within SAE work initially. 
In case of the architecture proposal where the IMS services are fully provided by the VPLMN operator, the incoming sessions can not be supported unless the IMS architecture is extensively changed to support provide such delivery of sessions. Such options also move away from one of the cornerstone for IMS architecture: Home control of services for IMS system.

Also aspects of CS-IMS session continuity and its dependency when PCC is mandated has not been investigated sufficiently or solved in a satisfactory manner.
It is not clear what if any impacts the overall system may have from the additional study of  “Handover of MSC controlled voice calls between SAE/LTE access and CS access”, as being developed in TR 23.882v1.9.0.
Conclusion/Proposal

Based on the analysis in the discussion section, Ericsson believes that 3GPP SA2 should take a pragmatic and phased approach to introducing major changes on IMS, PCC and Charging architecture when developing/investigating solutions on SAE level.  As such, Ericsson proposes that 3GPP SA2 focuses on a simpler and realistic IMS architecture for this phase of SAE work until completion of ICS, Single Radio VCC etc.
Such architecture would be based on the following high level architecture view (in addition to the current Home control model where both P-CSCF and S-CSCF belongs to the same operators’ domain):

[image: image1]
· P-CSCF and PDN GW always in the same operator’s network

· Home control of services and resources remain in the home domain

· One IP address used in the IMS level for control and user plane signalling

· S9 reference point used in relation to AF controlled application handling if needed, solution would work as well without mandating S9 by other means for example, static roaming agreement configuration of policies in the VPCRF.
· The architecture above provides the following benefits:
· It can be deployed in roaming as well as non-roaming case where an operator may choose to deploy the GWs and P-CSCF geographically closer to the access networks. 

· It can be deployed with combined GWs as well as separated GWs

· It does not require duplication of functions such as PCEF in the Serving and PDN GWs

· It does not mandate PCC roaming architecture in case of roaming unless operators choose to deploy such infrastructure

· It allows for multiple PDN support for IMS and non-IMS services at home and multiple PDN support at  home and Visited PLMNs when roaming
· It does not require support of two IP addresses per IMS set up
· It does not add access specific solutions in the Core IMS 

· It does not impact charging model currently used
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