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1. Introduction

At SA#33 a clear guidance was given to SA2 asking it to secure that the overall SAE architecture is stable to ensure that the LTE time schedules are met. 
Over the last year SA2 have had lengthy discussions on the overall SAE architecture, however, unfortunately no agreement was reached. Nonetheless, the last SA2 SAE ad-hoc has managed to put together a simple document outlining the 2 main proposals pointing out the key differences. 
This document proposes for TSG-SA to endorse the Architecture A and provide guidance to SA2 to start the specification of Architecture A.
2. Discussion

Overall the Architecture A is a complete solution that provides support for both 3GPP and non-3GPP accesses. It comprises intra access and inter access mobility within and between 3GPP and non-3GPP accesses and also roaming for 3GPP and non-3GPP accesses. The 3GPP accesses are supported using GTP.  Non-3GPP accesses, including mobility between 3GPP and non-3GPP accesses, are supported using MIP based mechanisms.  The roaming models agreed in TR23.882 are fully supported without mandating full PCC roaming.  It provides an optimal solution for 3GPP LTE access and uses IETF protocols already in use for other non-3GPP accesses without degrading the overall system architecture for either of the access types. Thus enabling a single ecosystem for 3GPP and non-3GPP accesses. A well balanced mix of 3GPP and IETF protocols is used in order to leverage the benefits of 3GPP managed protocols and simultaneously allow full support for non-3GPP accesses. 

Architecture B encompasses Architecture A but shows an additional architecture part that is highly redundant with the part that is in common with Architecture A. Without actual analysis of its consequences on the long term vision/goal and it creates quite obviously a complex, multi-optional architecture for the 3GPP system that seems likely to lead to market fragmentation.

Comparing the two Architecture Alternatives, the contributing companies have found the following compelling reasons for endorsing Alternative A:
· Avoiding market fragmentation;
Architecture A presents a smooth evolution building on the economies of scale of the UMTS footprint. Architecture B introduces a number of additional options for physical grouping of functional entities and thus introduces different options for implementation and migration, fragmenting the market and  thus making it difficult to build a successful  and powerful ecosystem.  Architecture  B introduces additional redundant roaming and mobility infrastructure to the system hence introducing inter-operator operational complexity. 
· System complexity;

Architecture B introduces additional complexity (additional interfaces and separate functional boxes), and there is an apparent lack of technical or business justification for this. Additional nodes and interfaces increase cost of deployment and operations. Complexity becomes obvious from different mobility mechanisms. Inter and intra 3GPP access handovers are typically backwards handovers while non-3GPP accesses use typically forward handover mechanisms. Intermediate nodes that act as mobility anchors are derived from tracking area and temporary identities for 3GPP accesses. It is rather unlikely that non-3GPP accesses adopt the same mechanisms, which clarifies the additional complexity that is caused by the additional mobility anchor introduced by Architecture B.
       -     User plane nodes and latency;

Architecture B shows multiple core user plane nodes even in the most pre-dominant non-roaming case. It has more user plane nodes for 3GPP access than for non-3GPP access and for 2G/3G access there might be even four user plane nodes in the data path. Architecture A proposes only a single core user plane node in the non-roaming case, hence optimizing user plane latency especially by avoiding the processing of inter-node interface functions. Architecture B may also implement/deploy all user plane functions in a single node as an option for the non-roaming case, which however creates a complex node.
· Increased standardization effort;

The stage-2 and stage-3 work on the additional interfaces within Architecture B would introduce further delays to overall SAE/LTE completion, and would have a negative impact on SA and CT progress with a consequential negative impact on RAN progress.
· Increased testing and deployment time/cost;
Compared with Architecture A Architecture B multiplies the number of implementation and deployment options because of the options for mobility and the roaming infrastructure. This requires vendors and operators to multiply their development and testing efforts which directly translate to increased cost and time efforts. Operators will also face severe deployment difficulties especially on the roaming fronts. Costs for Architecture B are higher for vendors and operators as more product variants have to be made available. There will be sourcing issues as products from different vendors will typically not offer all possible options, which results in lack of functionality or in redundant functionality when products of different vendors are configured in a network.
· Operational Aspects:

Architecture B introduces extensive impacts on operational activities in organisations such as GRX operators and GSMA.   Deployment and maintenance cost of GRX networks will increase with multiple roaming options (e.g. PCC roaming mandated, in addition to other roaming interfaces, and there are multiple options for filters or firewalls at network boarders).
3. Proposal

For the reasons above, the contributing companies propose to adopt Architecture A as the basic architecture for SAE to cover both 3GPP and non-3GPP accesses.
Inclusion of additional architecture components is not excluded from further study and development of the appropriate specifications. However, any additional architectural component and complexity should be commercially justifiable and business viable to maintain a successful 3GPP ecosystem.






