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1 Introduction
An important aspect for the design of an evolved 3GPP system architecture is the interoperation between the different access networks. Interoperation can be accomplished on different levels within the system architecture. This contribution focuses on the legacy and evolved UTRAN based system and discusses various possible interoperation scenarios. Furthermore, this contribution intends to clarify the interoperation requirements and to identify scenarios, which need to be considered for the evolved system architecture.

2 Discussion
2.1 Considerations on Interoperation

For the introduction of an E-UTRA based evolved 3GPP system the following deployment scenarios are possible:

· Initially, the E-UTRA will be deployed in specific geographical areas in addition to UTRAN and/or GSM.

· Later, the E-UTRA will be extended to cover larger, contiguous areas, or the whole PLMN.

These assumptions might lead to different interoperation scenarios, each optimised to the respective point of time or migration strategy. 

Interoperation shall assure that different networks (legacy and evolved) can be operated in parallel and the E-UTRA terminal has the opportunity the change between evolved and legacy systems (e.g. handover). Interoperation at lower hierarchical levels might result in lower service interruption time when the terminal changes between system. But, this may also result in higher functional effort, because more access specific functions and information must be coordinated and exchanged. 
Migration shall assure a smooth and cost efficient transition from legacy towards evolved 3GPP networks.
Figure 1 below shows legacy and evolved systems as two separate and independent systems. Note that the intention of the ellipses that are shown at the E-UTRA side are used to visualize comparable functionalities rather than a physical implementation in terms of nodes. Both systems allow for accessing the same type of services. The dotted lines indicate options to interoperate between the legacy and the evolved 3G system.

[image: image1]Figure 1: Principle Options for Interconnections

These interoperation scenarios are considered in more detail in the following sections.

2.2 Scenario 1: “Interoperation on NodeB level”

This scenario enables an interconnection of evolved 3GPP system architecture’s components with the existing 3G network at the Iub interface. 

As a consequence the E-NodeB should behave like a “legacy” NodeB to the legacy system. 

This scenario mainly reuses already existing functions and protocols. Therefore it might be deployed faster than the scenarios following below.

On the other hand this scenario limits the possibilities for optimizing the overall system, i.e. latencies on CN level or between RNC and the CN are not impacted. 

However, this scenario doesn’t preclude from further independent optimizations, e.g. an independent optimization on CN level. However, compared to more holistic scenarios this may lead to less optimizations. 
Scenario 2 and 3: “Interoperation on RNC level (with the option of having support on UTRAN level)”

This scenario describes an interoperation / migration possibility that is provided at the Iu-ps interface.

Compared to interoperation that is limited to the Iu-ps interface, involving interoperation at the Iur (or Iur-g) interfaces on RNC level might further contribute to reduced latencies during terminal mobility.

As a consequence the E-RNC should behave like a “classical” RNC towards legacy RNC and SGSN. 

This scenario re-uses less legacy functions and protocols than that of scenario 1. Optimizations are possible for the whole E-RAN.

This scenario doesn’t preclude from further independent optimizations, e.g. an independent optimization on CN level.

Note that this scenario allows for improvements identified in 2002/2003 RAN3 study item ‘UTRAN Architecture Evolution’. 

2.3 Scenario 4: “Interoperation on CN level”

This scenario shows interoperation/migration at CN level via the Gn interfaces. 

This scenario has the largest set of functions that may be modified to get the intended behavior of the evolved system.

The re-use of functions and protocols is limited mainly to that of NAS level and CN. 

Based on the higher functional abstraction at this architectural level it is assumed that interoperation on this architectural level imposes the least effort in specific functions for  interoperation between different access systems.

The set of functions belonging to the evolved entities may be put together in a way that modifies current AN-CN function split.

Conclusion
This contribution discusses different interoperability/migration scenarios and some of the consequences there out for the study items on the system architecture evolution. 

Weighting chances and implications of the scenarios described above there are preferences for Scenario 4 because of the access independence (already used between UTRAN and GERAN). For efficiency and performance reasons Scenario 2/3 might also be a good selection. This however may depend on similarities between UTRAN and E-UTRAN. If additional functionality is needed to enable such an interoperation at Iu level then this might prevent efficiency/performance gains.

3 Proposal

It is proposed to add the interworking scenarios in chapter 6 of TR23.882.
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Figure � SEQ Figure \* ARABIC �3�: Migration on RNC level
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Figure � SEQ Figure \* ARABIC �2�: Migration on NodeB level
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Figure � SEQ Figure \* ARABIC �4�: Migration on CN level
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