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Test Equipment Requirements for UE Equipment 

The definition of critical in this document means is the test equipment uncertainty critical to the overall test system uncertainty. In cases where system calibration can reduce or remove the effect of an individual equipment parameter, that parameter is deemed non-critical. This has nothing to do with how critical the actual test is to overall network performance. See Tdoc R4T000038 for more details.

The underlined entries in the table are proposals from Elektrobit Ltd. The non-underlined entries are taken directly from Tdoc R4T000037. The justifications for the the proposed entries are provided in Annex 1 at the end of this document..
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7.2, Demodulation in Static Propagation Condition 
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?
Define signal quality?

Same as BS in-channel?

Is this good enough?

Accuracy of ratio depends on noise generation technique

Static is a special case that may allow accurate ratios when one piece of equipment genertes all the signals, but all other cases require separate equipmnet and therefore less accurate ratios
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Do we need to specify quality of noise, ccdf, flatness, other?

Absolute level is not so important and can be calibrated out.
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7.3, Demodulation of DCH in multipath Fading Propagation conditions:
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Fading simulator impacts on the accuracy of Ior.  See Annex 1
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Fading simulator has no impact the on power ratio.

7.4, Demodulation of DCH in Moving Propagation conditions:
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Fading simulator impacts on the accuracy of Ior.  See Annex 1
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Fading simulator has no impact on the power ratio.

7.5, Demodulation of DCH in Birth-Death Propagation conditions:
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Fading simulator impacts on the accuracy of Ior. See Annex 1.


[image: image11.wmf]oc

I












[image: image12.wmf]or

c

I

E

DPCH

_









Fading simulator has no impact on power ratio.

7.6, Demodulation of DCH in Base Station Transmit diversity modes: 
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Fading simulator impacts on the accuracy of Ior. See Annex 1.
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Fading simulator has no impact on the power ratio.

7.7, Demodulation in Handover conditions:
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Fading simulator impacts on the accuracy of Ior..
Relative error between BS signal levels is not relevant because the levels are not set with respect to each other. They are bot set with respect to Ior.
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Fading simulator has no impact on the power ratio.

7.8, Power control in downlink:
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Fading simulator impacts on the accuracy of Ior.  See Annex 1. 

This is now split into three cases

How does SS respond to downlink power control?

How does this affect downlink levels and stability of the closed loop? See 25.214 informative annex
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Fading simulator has no impact on the power ratio.

7.9, Downlink compressed mode:
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Fading simulator impacts on the accuracy of Ior.
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Fading simulator has no impact on the power ratio.

7.10, Blind transport format detection:
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Fading simulator impacts on the accuracy of Ior.
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Fading simulator has no impact on the power ratio.

ANNEX 1.

ACCURACY OF THE SIMULATOR TRANSFER GAIN
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Figure A.10: Connection for Multi-path Fading Propagation Test (Adopted from TS 34.121 V.3.2.0).

DEFINITION

G = Average RF-to-RF power gain of the fading simulator (RF_IN -> RF_OUT). Exhibits the gain at  the simulator center frequency.

G = Ior_out [dBm] – Ior_in [dBm] 

CALIBRATION

The signal path from TX (of SS) to the RX/TX (of UE) can be calibrated by connecting a power meter instead of UE and setting a one path channel propagation conditions with constant path coefficient to the fading simulator. Otherwise keep the input and output Ior levels unaltered.

GAIN ACCURACY

After calibration the following inaccuracies will be involved in the simulator gain G

· gain variation when changing from one fading profile (fading case) to another: ( +/- 0.5 dB

· gain variation due to variation in ambient temperature between two calibrations: ( 0.2 dB / deg C

· gain variation due to aging of the simulator hardware is insignificant if the calibration interval is no longer than a week.

The profile-to-profile gain variation is caused by the following factors:

· different internal hardware gain settings between the profiles (optimization of the simulator dynamic range)

· the finite length of a test session (theoretical average power of a fading sequence is only implemented when the observation interval is infinite).

NOTE

In order to obtain the optimum dynamic range the RF input level to the simulator should be as high as allowed by the simulator manufacturer. The signal level setting should be performed at the RF output of the simulator. Thus ATT1 is proposed to be relocated between the fading simulator and the summing hybrid (HYB). 

ACCURACY OF THE FADING PROCESS

Multipath fading propagation conditions 


Accuracy of the classical Rayleigh fading process


CPDF (Cumulative Probability Distribution Function)



+/- 1 dB deviation from the theoretical CPDF at levels –20 dB … +10 dB from the mean power level



+/- 5 dB deviation from the theoretical CPDF at levels –30 dB … -20 dB from the mean power level




LCR (Level Crossing Rate)



+/- 10% deviation from the theoretical LCR at levels –30 dB … +3 dB from the mean power level

Power Spectral Density, S( f )

1. At all frequency offsets | f–fc | = fD , the maximum power spectral density shall exceed S( fC) 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.
Moving propagation conditions


No fading involved.

Birth-Death propagation conditions


No fading involved.

MODULATION ACCURACY

EVM (Error Vector Magnitude) produced by the fading simulator

( 2.5 % rms 

· one path constant propagation conditions

· EVM measured from the WCDMA signal that has passed through the simulator

LEVEL ACCURACY OF AN INTERNAL GAUSSIAN NOISE SOURCE

Some fading simulators provides an integrated Gaussian noise source. The noise is produced and summed to the faded signal internally in the simulator. In order to have an accurate reference point the noise power needs to be measured with a power meter connected instead of the UE under test (see Fig. A.10). This calibration can be carried out at a fixed noise level setting and at the wanted operating frequency band. At other noise level settings the error in the noise level will be ( +/- 1 dB.  

Crest factor (peak power-to-verage power ratio) is 10 dB.
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