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1 Introduction

The technical report for the OFDM in UTRAN study item ‎[1] already contains a basic set of system-level simulation assumptions in its Annex A (specifically, Section A.3). This document proposes to include, in Annex A of the TR, the system-level methodology description proposed by Ericsson in ‎[2], to capture the agreement in RAN1 on the basic system-level methodology to be used for the OFDM SI. Note that the text proposal is based on the exact wording proposed in ‎[2] to facilitate its approval.
As noted in ‎[2], the remaining key task is to agree on a suitable mapping function 
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 in the case of HSDPA using OFDM modulation.
2 References

[1] 3GPP TSG-RAN-1, “TR 25.892: Feasibility Study for OFDM for UTRAN Enhancement”, Version 0.4.1, October/2003.

[2] R1-030999, “Considerations on the system-performance evaluation of HSDPA using OFDM modulation”, Ericsson, RAN1#34, October 2003.
3 Proposed Text for Annex A in TR 25.892

-------------------------------START of the TEXT --------------------------------------

A.4
System-Level Evaluation Methodology

This section of the Annex defines one possible methodology for the system-level evaluation methodology of HSDPA channels. This methodology may be used and referenced in submitting evaluations. If this methodology is not used then a description of the methodology employed should be provided.

A.4.1
HSDPA release 5

Figure 1 illustrates a methodology for the system-level evaluation of HSDPA performance that was adopted by many companies during the HSDPA study item. This methodology is especially applicable to the case of low/medium Doppler, i.e. when the channel can be assumed to be constant during a TTI. 

On system level, a UE exists within the simulated deployment. Based on the UE position, a short-time-average geometry 
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, including the effect of distance-dependent path-loss, shadowing, and thermal noise, is determined for each UE. For each UE and each TTI, an instantaneous channel-impulse response 
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 is generated according to the average channel-delay profile (Pedestrian B, Vehicular A, etc.). In practice, the impulse response 
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 will be a sampled impulse response, e.g. with a sampling time equal to the chip time. 

In a time-dispersive environment, the channel will cause intra-cell interference due to loss of downlink orthogonality. Thus, the MCS selection and the corresponding block-error probability depend on both the geometry 
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and the instantaneous channel 
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. To directly map 
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 to an accurate estimate of the block-error probability would require an overwhelming effort on link level and is not a feasible path. Instead, a well-defined mapping function
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 is introduced, that maps 
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 and 
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 to an effective SIR (a scalar value). The basic idea is that the interference part of the effective SIR should include not only the inter-cell interference and noise but also the non-orthogonal part of the intra-cell interference. Once the effective SIR is calculated, it can be used to find the block-error probability for different MCS from basic AWGN link-level-performance curves.
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Figure 1: System-level methodology for HSDPA release 5

In case of low/medium Doppler, when the channel can be assumed to be constant over a TTI, it is straightforward to derive the mapping function 
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 for different linear receiver structures, such as a simple RAKE, a G-RAKE, or a chip-level equalizer using e.g. the MMSE criteria. 

In the case of high Doppler, i.e. when the channel cannot be assumed to be constant over the TTI, the above methodology cannot be applied as straightforwardly as for the case of low/medium Doppler. The reason is that, in this case, the effective SIR cannot be assumed to be constant during the TTI. Thus, a more complex mapping function may be needed for accurate performance estimation.

A.4.2
HSDPA using OFDM modulation

For OFDM with a sufficiently large cyclic prefix, there is no intra-cell interference even in case of a time-dispersive channel. However, this does not imply that OFDM performance will not suffer from a frequency-selective (time-dispersive) channel. The reason is that, in case of OFDM and a frequency-selective channel, different coded bits will be subject to different instantaneous channel quality (different SIR). Channel coding and frequency-domain interleaving will reduce the negative effect of a frequency-selective channel on OFDM performance but will not eliminate it completely (the negative effect will be much higher at higher-rate coding, i.e. higher data rates, though).

For a correct system-level comparison between HSDPA release 5 and HSDPA using OFDM modulation, the negative effect of a frequency-selective channel on OFDM performance obviously needs to be taken into account in a sufficiently accurate way. It is also preferred that the methodology used to evaluate the system performance of HSDPA using OFDM modulation is aligned as much as possible with the system methodology used for HSDPA release 5. In this way, irrelevant performance deviations that are due to differences in the methodology are minimized and one can focus on the inherent differences of the different techniques. 

Thus, this methodology for evaluating the system-level performance of OFDM modulation consists of the following steps:

· On system level, a UE exists within the simulated deployment and a short-term averaged geometry 
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is calculated for each UE. This step should be identical to HSDPA release 5 (same positions, same shadowing, etc.)

· For each UE and each TTI, an instantaneous channel is derived. In the OFDM case, the channel is preferable expressed in the frequency domain, i.e. as a frequency response 
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 (in practice 
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 is sampled in the frequency domain). Note that the channel could still be generated from an identical basic channel (same set of rays) as for HSDPA release 5.  Thus, also this step should be fundamentally identical to HSDPA release 5.

· A mapping function 
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 is introduced that maps the geometry 
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 and the frequency response 
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to an effective SIR value (a scalar value). 

· The effective SIR is used to find the block-error probability from AWGN link-level-performance curves, exactly as for HSDPA release 5.


[image: image20.wmf] 

System level

 

-

 

Determine short

-

term

-

 

averaged Geometry 

 

-

 

Generate instantanoeus 

 

channel 

H(f)

 

Link adaptation, 

Scheduling, ARQ, etc.

 

H

,

G

 

)

H

;

G

(

eff

SIR

 

Mapping funct. 

 

SIR

eff

( . )

 

Link level

 

BLEP

AWGN

 

)

H

;

G

(

BLEP

 

Throughput

 


Figure 2: System-level methodology for HSDPA using OFDM modulation

A.5
System Simulation Results

-------------------------------END of the TEXT2 --------------------------------------
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