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1 Introduction

The associated topics of deployment scenarios for LTE and migration to LTE are recognized as important, as good understanding of these would allow some clear requirements to be set.  This contribution considers these two areas and the approaches to them to determine common views/requirements.
2 Deployment Scenarios

A deployment scenario is a description of how an operator may choose to use LTE.  A full description would include at least:

· The existing network deployments including coverage, capacity and features (e.g. UTRAN release 6 covering 95% population using 2 FDD carriers)
· Initial coverage and at launch

· Spectrum to be used at launch

· Growth of coverage, capacity and spectrum usage over time

· Required level of inter-working with UTRAN/GERAN and other technologies (e.g. WLAN)

A huge range of such scenarios can be developed but even for similar (or identical in some aspects) scenarios there will be differing views, particularly on spectrum and inter-working.  In addition at the current time it is difficult to determine which will be the most appropriate scenarios in the envisaged timeframe of LTE.  

These factors make it difficult to develop detailed requirements.  However it is felt important to capture some high-level deployment scenarios to at least frame the work.  At this high-level two generic scenarios can be identified:
1) Stand-alone deployment – either a new Greenfield operator deploys LTE or perhaps an existing operator making a rapid roll-out of LTE without inter-working to UTRAN/GERAN
2) Integrated with existing UTRAN and/or GERAN deployment – LTE is deployed in the same geographic area as existing UTRAN and/or GERAN coverage with some level of inter-working to these systems.
These are similar to the 2 scenarios proposed in [1] but, as discussed, due to the variability in the detailed scenarios deriving further specific requirements other than those already included in TR25.913 is a challenge.

3 Migration
To some extent the migration requirements depend on which LTE/SAE architectural solution is eventually agreed.  

1) If there is a desire to closely link the evolutionary paths of UTRAN and E-UTRAN then the re-use/streamlining of existing protocols and interfaces will more tightly couple UTRAN & E-UTRAN together and has a certain logic.  However this potentially adds complexity (since it must support the relevant legacy UTRAN/SGSN interfaces/protocols) and potentially compromises E-UTRAN short and long term performance and cost objectives.  In this scenario the migration requirements could well involve some equipment re-use and gradual phased introduction of E-UTRAN and new features to UTRAN.

2) Alternatively the UTRAN and LTE/SAE evolution can be decoupled and then the case for tighter coupling between UTRAN and E-UTRAN and re-use of existing protocols and interfaces is less clear.  LTE/SAE is freed from legacy constraints and near term performance and cost goals are possibly more likely to be achieved.  In this scenario migration requirements involve little or no equipment re-use and any phased introduction would be largely independent of UTRAN except for interworking functionality.
This contribution does not draw a conclusion on which approach is more suitable except to note that each has some merit and therefore 1) should not be assumed as the default case.  In clause 12.1 (b) (Cost related requirements) of TR25.913 there is the following text:
The E-UTRAN architecture should reduce and balance the cost of future network deployment by maximizing the usage of existing site locations [, interfaces, and protocols].

In order that 1) is not assumed as the default case the text in square brackets “interfaces, and protocols” should be removed.  This does not preclude re-use of existing interfaces and protocols where they might the needs of LTE/SAE nor the tight coupling envisaged in 1) if that is eventually agreed as the way forward.
4 Conclusions and Proposals
In this contribution we have outlined that detailed deployment scenarios and hence derived requirements are difficult to determine.  However 2 high-level deployment scenarios have been identified in order to frame the work:
1) Stand-alone deployment 

2) Integrated with existing UTRAN and/or GERAN deployment

The principles of loose or tight coupling between UTRAN and LTE/SAE evolution were discussed in the context of migration.  In order in enable either approach to be followed an amendment to clause 12.1 (b) of TR25.913 is needed.
Proposal:

· A text proposal to include high-level deployment scenarios in TR25.193 is in Appendix A.  This is based on some of the text proposal in [1].

· A text proposal to modify clause 12.1(b) in TR25.913 is in Appendix B

· Accompanying CRs are submitted for approval
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Appendix A
New sub-section inserted at start of section 8.  Subsequent sub-sections re-numbered
8.1 Deployment Scenarios

There is a huge range of deployment scenarios that could be considered however at a high-level E-UTRAN shall support the following two deployment scenarios:

· Standalone deployment scenario: In this scenario the operator is deploying the SAE system either with no previous network deployed in the area or it could be deployed in areas where there is existing UTRAN/GERAN coverage but for any reason there is no requirement for interworking with UTRAN/GERAN (e.g. standalone wireless broadband application).

· Integrating with existing UTRAN and/or GERAN deployment scenario: In this scenario it is assumed that the operator is having either a UTRAN and/or a GERAN network deployed with full or partial coverage in the same geographical area. It is assumed that the GERAN and UTRAN networks respectively can have differently levels of maturity (i.e. different releases of the 3GPP specifications, with different optional features implemented, can be deployed in the same geographical area.

The exact nature of the deployment and the associated requirements (e.g. common equipment, inter-working) will be driven by the demand for mobile services and the competitive environment.  

Appendix B
12.1
Cost-related Requirements

Cost related requirements for the E-UTRA and E-UTRAN are: 
a) Backhaul communication protocols should be optimized.

b) The E-UTRAN architecture should reduce and balance the cost of future network deployment whilst maximizing enabling the usage of existing site locations[, interfaces, and protocols].

c) All the interfaces specified shall be open for multi-vendor equipment interoperability.
d) UE complexity and power consumption shall be minimized/optimized. Complicated UTRAN architecture and unnecessary interfaces should be avoided.
e) More efficient and easy to use OAM&P.

