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1 Introduction

In this document we discuss some of the requirements for the UTRA evolution study [1]. First, we discuss evaluation criteria for the evolved UTRA radio interface. Like in [2]-[5] we propose the use of system-level performance measures for the evaluation and for the possible comparison of any proposed technologies. Related to this we propose to develop performance metrics within this SI that explicitly incorporate the signalling load associated. Finally, we propose to use the current 3GPP MIMO channel model [6] and incorporate the study of necessary extensions to this model in the SI [1]. In Section 2 we discuss these issues in detail and in Section 3 we propose a text for the TR 25.912 v.7.0.0 [7]. 

2 Evaluation requirements

Evaluation criteria

Recent 3GPP study and work items on HSDPA [2], OFDM [3], MIMO [4] and enhanced uplink [5] have adopted an approach where system simulations results are critical for any conclusions. Link results have been dismissed from having any decisive impact on the respective outcome. Such an approach has good reasons. 

1. Focus on packet services has accelerated a “best effort” approach potentially rendering a large variety of experienced data rates and delays among users in a cell. In particular, a fast scheduler, adaptive modulation and coding, and an automatic repeat request scheme implement this approach. Common characteristic of these operations is that the actual data rate and delay are adapted to the instantaneous quality of each radio link. Link simulations do not capture the multiuser diversity effect associated with this approach.

2. A dense spectral reuse and the presence of power control cause the level and correlation of interference from neighbouring cells to be unpredictable. Typically, a white noise assumption is too rough and link simulations do not capture essential properties of the network.

3. The use of multiple antennas at the base station and/or the user equipment (MIMO scenarios) causes the interference from neighbouring cells to fluctuate in space. Again, link simulations do not capture the time- and space-varying nature of the interference.

In line with this development link-performance measures as bit-error rate, block-error rate and goodput have become less important and are being substituted by cell-performance measures like

· cell throughput in Mbit/s,

· (cumulative) distribution of average data rates among users in a cell, and

· (cumulative) distribution of average packet delays among users in a cell.

These three measures, when properly simulated, capture the effects of the adaptive elements in the system (scheduler, adaptive modulation/coding, automatic repeat request) as well as the effect of realistic interference. Moreover, the second and third measures also capture the fairness level of the system.

The current study item on long-term evolution makes, in our opinion, no exception to the above development. We therefore propose to require that no conclusions of this study item are solely based on link-level simulations results. Rather, system-level performance measures like the above-mentioned should be used.

Signalling

Along with fast adaptation of the transmission scheme to knowledge of the channel comes the burden of signalling. Good adaptation requires the transmitter to have good knowledge about the instantaneous channel. Moreover scheduling decisions must be communicated. This has led to the appearance of feedforward and feedback signalling channels. These signalling channels affect the spectral efficiency of the system. Yet, in [2]-[5] no proper performance measure is used that accounts for this effect.

It is likely that several proposals are to be evaluated in the current study item. Presumably, different schemes will use different data rates for the signalling channels. The spectral efficiency of the system obviously is burdened by higher signalling load. In order to make comparison fair, we propose to develop and use in the current SI evaluation measures that properly account for the signalling load of the system.

Channel model

The current study item will focus on different channel environments than have been addressed so far. Larger bandwidths and other carrier frequencies are possible aspects. The channel model [6] developed in 3GPP does not obviously apply to these channel extensions. Many aspects of this model, however, are suitable for use in the current SI. Therefore, we propose that the channel model [6] is adopted as a starting point for use in the study. 

We propose that the necessity of abovementioned extensions to the UTRA channel model, as well as the concrete proposals for such extensions, be studied in the second half of this year and be finalised by the beginning of 2006. Namely, it would be very hard to develop concrete proposals for the evolved UTRA radio interface without knowing to which kind of channel they should be matched. Thus, an agreed channel model is needed as soon as possible, certainly at the very beginning of the study.

3 Text proposal for TR 25.912

The following is a text proposal for Section 7 of the TR 25.912 v.7.0.0 [7]
-------------------------------------   new text ----------------------------------------------------------------------------

7.1 Evaluation Requirements

Evaluation of the physical layer for evolved UTRA should be carried out recognizing that:
1. The conclusions of this study item should be based on the system-level performance measures like cell throughput, the (cumulative) distributions of average data rates and average packet delays among users in a cell.
2. As the spectral efficiency of the system is burdened by the signalling load, the evaluation measures should be such that properly account for the signalling load of the system.
3. The channel model [6] is adopted as a starting point for use in the study. The necessity of any extensions to the UTRA channel model should be studied, and concrete proposals for any such extensions should be finalised by the beginning of 2006.
------------------------------------------------------------------------------------------------------------------------------
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