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1. Introduction

This document includes general specifications for the HW channel simulators used in 3G applications.

This document is proposed to be included as Informative Annex to the documents  TS 25.101, TS 25.102, TS 25.104 , TS 25.105 and TR 25.943.

The general specifications are proposed  due to the following objectives:

· to state a minimum quality requirement for simulation

· to prevent spurious unwanted distortion caused by simulation

· to standardise the effect of simulators from different manufacturers

2. General specifications for the HW channel simulator supporting 3G applications

2.1 HW channel simulator shall support the following features and propagation model parameters:

· The maximal Doppler shift  fD , is:
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where
fc
is the radio carrier frequency
v
is the simulated vehicle speed
c
is the speed of light in a vacuum

· All paths must be quadrature modulated independently.
· At least pure Doppler shift and so-called classical fading shall be implemented. The fading patterns for different paths shall have virtually zero cross-correlation.

· In the “classical” fading the power level follows Rayleigh distribution, which is expressed in terms of cumulative probability distribution function as:
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where
P
stands for instant power transmission coefficient of the channel 
Pave
is the mean power transmission coefficient

· In the “classical” fading the expected level crossing rate is expressed as:
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· When “classical” fading is applied to a pure sine carrier, the expected output power spectral density  S( f )  is:
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· Delay resolution  q is defined in terms of maximum difference between implemented delay HW and defined delay valuedef. Delay resolution is in effect the same as delay quantization interval.
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· Delay step   is the instantaneous delay change in moving tap models.

· Modulation purity is defined as minimum signal-to-noise ratio of the applied modulation MSNR. In a digital implementation the noise is due to level quantization and discontinuity in time domain.

· Impulse response update rate  is defined in terms of maximum allowed phase step   between consecutive updates.

· Fading sequence length  tseq  is the repetition interval for the fading sequence.

· Dynamic range is defined as the minimum signal to in-band spurious ratio SSR.

2.2 HW simulator shall support the following standard conditions  and tolerances on the propagation model parameters:

· Mean power transmission coefficient 
Accuracy of Pave shall be  0.5dB
Pave is measured as RMS average over the sequence repetition cycle or other time period provided by the manufacturer of the hardware simulator.

The same accuracy is also applied to the relative power levels of  the individual paths.


· Doppler frequency

Range
fD  0 … 1000 Hz

Accuracy
 1%

· “Classical” fading pattern

LCR
 ± 10%
between -30 dB to  +3 dB relative to mean power level

CPDF
 ±  1 dB
between -20 dB to +10 dB   ——— " ———

Power spectral density, S( f )
1.
At all frequency offsets | f–fc | = fD , the maximum power spectral density shall

exceed S( fD) by at least 6 dB.
2.
At all frequency offsets | f–fc | > 1.5 fD , the maximum power spectral density shall

be less than S( fD) by at least 30 dB.

· Delay resolution q  for fixed paths

q


  50 ns
· Delay step Ds for moving paths




  2 ns
· Modulation purity

MSNR
 60 dB
· Impulse response update rate



  5°
· Fading sequence length

tseq
fD
 2000
· Dynamic range

SSR
 45 dBc
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