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___________________________________________________________________________

Rohde & Schwarz developed a concept how to decide pass or fail based on repeated delay measurements.

There were no samples available from practical measurements in order to apply the concept to the reality.  This is one of the reasons to create measurement results by simulation. 

In contrast to real measurements, the simulation contains free parameters. They were varied and interesting observations could be gained.

The most important observations are:

1) There is a probability > 0 that the UE did not find the stronger cell after 15 s (end of T2) in every parameter constellation.

2) There is a probability > 0 that the UE decided for the weaker cell in one single parameter constellation.

The first simulation generates a set of delay distributions.













Figure 1: Hardware representation

In discrete time instants (DRX/10) we generate a cell 1 and cell 2 level (cell 2>cell 1, nominal 3 dB difference) and two independent gaussian distributed noise levels (equal level). At T2 the cell 1 and cell 2 levels are exchanged. The noisy signals are filtered. Then they are compared. When the comparison indicates, cell 1 stronger by threshold dB,  the delay time starting from T2 is issued. This procedure is repeated 500 times to establish a delay distribution. In each of the 500 loops the gaussian generator and the filter are reset.

We generate different distributions by varying the parameters, indicated with 

The flow chart of the simulation software is as follows: 























Figure 2:  SW flow chart

   Parameters under variation

(  The smallest value of AWGN can be estimated from 25.133 A4.2:  0.0045mV
     range 0.0045 to 0.05 mV, nominal 0.0045mV


(  level difference: i.e. the difference of CPICH_Ec/Io of cell 1 and cell 2,
     CPICH_Ec.Io1 and ‚‘CPICH_Ec.Io2‘;  range 2.6 dB to 3.2 dB, nominal 3 dB
(  Criterium of cell-reselection (theshold) :
     We can obtain this value from 25.133  4.2,
     range 2.6 dB to 3.2 dB, nominal 3 dB
(  parameter of two filters: 

    Filter 1: we assumed a N-tap filter with equal taps. The parameterof which is number of taps.
Range 3,4,5, nominal 5

    Filter 2: the filter in 25.331. The parameter  of which is k.
Range 0,1,2, nominal 2
The latter simulation generates a set of delay distributions, which is equivalent to the measurement.

The next distribution is the decision distribution, used for the final pass fail decision. 

It contains the inner part of simulation 1 to location: 

The flow chart of the simulation is as follows:





























Figure 3:  SW flow chart
Description of simulation 2

The process generates consecutively  Delay Times (DT) which are accumulated, until the initial Tmeasure is reached. Every DT-contribution  represents one decision N. In 500 loops different numbers of decisions fit into the given Tmeasure. From this a distribution (RC versus N) is generated. This distribution is checked if > 95 % is on the good side of the limit (pass) or on the bad side of the limit (fail) or if < 95% is on either side of the limit  (continue). In case of continue a new distribution with a higher Tmeasure is generated. 

The distribution RC versus N converges towards a Dirac. This ensures that the outer loop is finite. The last RC versus N is normalised and shown in the figures below as decision distribution.

 In the following the simulation results are commented

Note: 

The original task: decide if 90% of the delays are better than (8) s with a confidence level of [95%]

In the simulation: decide if 50% of the delays (mean value) are better than (8) s with a confidence level of [95%]

I.e. real measurement duration will be considerably longer than indicated in the figures 2,4,6,8,10.

Figure 1:  Evaluation of filter influence, Delay distribution:

Standard conditions: 
AWGN: minimum




Level difference 3dB




Threshold 3dB

Variation: equal tap FIR filter.
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Comment:

1) The smaller the Tevaluate, the faster the UE can finish cell reselection

2) With all filters there is a probability >0, that after 15s (end of T2) there is no decision

Figure 2:  Evaluation of filter influence, Decision distribution:

Standard conditions: 
AWGN: minimum




Level difference 3dB




Threshold 3dB

Variation: equal tap FIR filter.
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Comment: The smaller Tevaluate, the faster the measurement 

Figure 3:  Evaluation of filter influence, Delay distribution:

Standard conditions: 
AWGN: minimum




Level difference 3dB




Threshold 3dB

Variation: IIR filter.
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Comment:

1) The smaller k, the faster the UE can finish cell reselection

2) With all filter-parameters k there is a probability >0, that after 15s (end of T2) there is no decision

Figure 4:  Evaluation of filter influence, Decision distribution:

Standard conditions: 
AWGN: minimum




Level difference 3dB




Threshold 3dB

Variation: IIR filter.
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Comment:

The smaller k, the faster the measurement

Figure 5:  Evaluation of AWGN, Delay distribution:

Standard conditions: 
FIR filter




Level difference 3dB




Threshold 3dB

Variation:. AWGN
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Comment:

1) AWGN level affects little the exceed-8s-ratio

2) The larger the AWGN level, the broader the distribution

3) If AWGN level is large, there is a probability > 0 to decide for the weaker cell

Figure 6:  Evaluation of AWGN, Decision distribution:

Standard conditions: 
FIR filter




Level difference 3dB




Threshold 3dB

Variation:. AWGN
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Comment

1) AWGN level affects little the measurement time

2) The larger the AWGN level, the broader  the decision distribution

3) High AWGN level accelerates the measurement time slightly, but bears the risk for a decision for the weaker cell

Figure 7:  Evaluation of SS level difference, Delay distribution:

Standard conditions: 
FIR filter




AWGN minimum




Threshold 3dB

Variation:. SS Level difference
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Comment

1) The bigger the SS level difference the easier the UE can find the stronger cell

2) at small signal difference the majority of the delay distribution is beyond the 8s limit.

3) the suspected probability for a decision for the weaker cell does not occur.

Figure 8:  Evaluation of SS level difference, Decision distribution:

Standard conditions: 
FIR filter




AWGN minimum




Threshold 3dB

Variation:. SS Level difference
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Comment

1) The bigger the SS level difference the faster the measurement time

2) at small signal difference there is a fail after 56 s

Figure 9:  Evaluation of threshold, Delay distribution:

Standard conditions: 
FIR filter




AWGN minimum




SS Level difference 3dB

Variation:. Threshold 
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Comment

1) The smaller the threshold, the easier the UE can find the stronger cell

2) at high threshold the majority of the delay distribution is beyond the 8s limit.

3) the suspected probability for a decision for the weaker cell does not occur.

Figure 10:  Evaluation of threshold, Decision distribution:

Standard conditions: 
FIR filter




AWGN minimum




SS Level difference 3dB

Variation:. Threshold 
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Comment

1) The smaller the threshold, the faster the measurement time

2) at high threshold there is a fail after 56 s
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