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1 Introduction

During RAN4#36, the outline of the RAN4 related work on LTE was proposed [1] and RAN4 agreed to write a new set of specifications for the LTE [2] in different RAN4 related areas. 

A new template for E-UTRA “RF system scenarios” [3] proposes to include the system evaluations methodologies in the RF scenario document (including the RRM). This paper outlines the evaluation methodologies for system scenarios.
2 Discussion

A well-known methodology often used for co-existence studies is Monte Carlo simulations. This statistical method is well suited for deriving RF requirements and is also a proposed [4] method when studying EUTRA coexistence scenarios.
There exist also additional system requirements related to the cell capacity and user (application) throughput, which can be found in TR 25.913 “Requirements for Evolved UTRA and UTRAN” [5]. This set of requirements will demand realistic modeling of the radio resource management and protocols. It is therefore foreseen than we need to extend the simulation methodology for these specific studies.

In this paper, different simulation methodologies are briefly described and their purpose motivated.
3 System scenario evaluation methodologies

3.1 Analytical calculations

For the deterministic interference scenarios (e.g. BS-BS), the interference impact can be determined by means of analytical calculations.

3.2 Monte Carlo simulations

For statistical interference scenarios e.g. BS<-> UE, Monte Carlo methodology has been used earlier for WCDMA within RAN4 and can as well be used for evaluation of interference impact on system performance for E-UTRA. 

3.3 Dynamic system simulations

Since EUTRA is a purely packed based system targeting very fast radio resource management (RRM) and radio protocol (RP) functions to adopt to radio channel and traffic variations we need to catch these effects when choosing between different RRM/RP solutions or proving that we fulfill the TR 25.913 requirements. This means that dynamic system simulations are required when performing RRM/RP studies.

A dynamic system simulation means that users are dropped into the service area in the start-up of the simulations. Each user is then associated with a service type(s) (FTP, WWW etc.); each of them has a traffic model defined, which controls the data generation and the service session termination. The time is stepped in small increments reflecting the studied radio concept. It is therefore straightforward to e.g. introduce realistic link adaptation using radio channel measurement with errors & signaling delays, HARQ with feedback delays, mobility, traffic models with feedback from the radio channel throughput (e.g. application using TCP).

Applying traffic models to Monte Carlo simulations is rather complicated since the user distribution is typically affected by the specific service, e.g. for FTP like services the user distribution tends to be concentrated to the cell border since users close to cell center are typically served very quickly. This means that for scenarios when the traffic model is not affected of the radio link throughput, e.g. conversational packet based services (voice over IP) or just the physical layer throughput is evaluated, “quasi-static” Monte Carlo simulations (i.e. a snap shot is followed with a short analysis in time) could be used. However, the collection of simulation data becomes more critical since the system should be in a steady state.

4 Summary

This paper proposes various system evaluation methodologies than can be used for LTE. The analytical and Monte-Carlo simulation approach can be used for interference analysis in the deterministic and statistical scenarios respectively. The dynamic simulation approach is proposed for RRM investigations.
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