TSG-RAN Working Group 4 Ad Hoc TEM meeting #3




R4T(00)0047
Turin, Italy, 30 November - 01 December 2000

Agenda Item:
6.1

Source: 
Spirent Communications of Eatontown, LP (formerly TAS)

Title: 
Fading and Noise Related Equipment Requirements

Document for:
Discussion

This document outlines the current recommendations from Spirent Communications with regard to both the Fading Simulator and the Noise and Interference Generation and ratio accuracy. 

Section 1: General Noise and Interference Requirements 

The specifications provided below are intended to summarize the performance capabilities and requirements that have been generated and generally accepted by the industry to date.  We have no reason to believe at the current time that these performance criteria will not be valid for the 3GPP test applications.

Absolute Accuracy of Carrier Output Power (Îor) :

+/- 1.0 dB max

Carrier to Noise Ratio Accuracy (Îor / I​oc):



+/- 0.5 dB max

(Includes all AWGN interference sources)

Carrier to Interference Ratio Accuracy (Îor / I​oc):


+/- 1.0 dB max

(Includes all CW and modulated interference sources)

The characteristics of the AWGN generation mechanism are typically specified in terms of the crest factor or peak to average ratio of the noise source.  We propose the following value:

Crest Factor of the Noise Generator:



10.0 dB minimum

Section 2: Proposed Updates to Tdoc R4T000035 and Tdoc R4T000037
There are two documents attached to this submission that contain the modified versions of the tables from Tdoc R4T000035 and Tdoc R4T000037.  These files are named “spirent_Tdoc35.doc” and “spirent_Tdoc37.doc” The attached version of each contains a column that indicates our current proposals associated with each of the affected test scenarios.  If there is initial agreement on these recommendations, then we would propose that the master table be amended to incorporate these proposals.

Section 3: HW Fading Simulator Minimum Performance Requirements 

There have been several off-line discussions among the fading simulator manufacturers (primarily Elektrobit, Sofimation, and Spirent/TAS) over the past several months.  Those discussions led to a set of agreed upon minimum performance requirements for the fading simulator.  The current list of these elements is provided below for general review.  The specifics of where and how to include these requirements in the 3GPP specification has yet to be determined.  The TEM Ad Hoc Group may best make this determination.

Note: Only those items that are critical to obtain acceptable performance for the propagation conditions currently defined in the specification have been included below.  This does not preclude future justifiable additions from being made as deemed and agreed necessary.

Section 3.1:  The Hardware Channel Simulator will support the following channel model parameters:

· All paths must be quadrature modulated independently.

· The Doppler Frequency, fd , associated with a simulated vehicle speed is given by:
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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

· The fading is defined to be “classical” Rayleigh with a Cumulative Probability Distribution Function of power expressed as:
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where
P

is the instantaneous transmit power of the channel
Pave
is the mean transmit power of the channel

· In “classical” Rayleigh 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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Section 3.2:  The Hardware Channel Simulator will support the following tolerances on the channel model parameters:

· Doppler Frequency Accuracy

±1% for all required fD 

· For the “classical” Rayleigh fading distribution:

CPDF

±  1 dB from 10 dB above to 20 dB below the mean power level

±  5 dB from 20 dB below to 30 dB below the mean power level

LCR

± 10% from 3 dB above to 30 dB below the mean power level

Power Spectral Density, S( f )

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

· 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.
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