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1
Introduction
In this contribution a test case to verify that the UE performs sufficient averaging of the measurements in a fading environment is proposed. The proposed test setup is based on 2 cells, where cell 1 has an average CPICH Ec/Io level that is X dB stronger than cell 2. Depending on the value of X, the actual averaging performed by the UE and the fading rate the probability that cell 2 will be reported to be stronger than cell 1 will change.

To find out how to set the test case parameters/requirements in fading channel, matlab simulations of the UE measurement procedure of a fading signal has been performed, described in section 2.

2
Method

Generate 2 un-correlated rayleigh fading signals according to 25.101 case 5 (50km/h fading) representing cell 1 and cell 2.

Calculate the received Ec and Io from both cells using Ec/Ior, Ior/Ioc and Ioc

· The AWGN nosie (Ioc) is modelled with the average value, i.e. constant level, only the averaging of the fading is considered.

The received signals from the two cells are divided into non-overlapping intervals of length one measurement period, i.e. 200ms, and for each measurement period three different methods has been used to calculate the Ec/Io estimate for the two cells, i.e. three different Ec/Io estimates are calculated per signal and measurement period:

· ideal linear average

· 4 sample estimate, where the samples are evenly distributed over the measurement period.

· 1 sample estimate randomly selected within the measurement period

The difference in estimated CPICH Ec/Io between cell 1 and cell 2 is calculated per measurement period and a measurement error is added.

· For the ideal linear average and the 1 sample estimate the measurement error is added to the Ec/Io difference, calculated from the relative accuracy requirement in 25.133 for intra-frequency measurements. The measurement error is assumed to be normal distributed in dB.

· For the 4-sample average an absolute, level dependent, measurement error is added to each sample. The 4 samples are then linearly averaged to a 4-sample Ec/Io estimate used to calculate the difference in ec/Io between cell 1 and cell 2. The measurement error applied to each sample is assumed to be normal distributed in dB. The absolute measurement error applied to each sample is calculated from the relative accuracy requirement in 25.133 as:
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assuming that the improvement in accuracy is proportional to the square root of the number of samples used in the average.

3
Results

In figure 1 the simulation results are shown for a test case with 2 cells. CPICH Ec/Io of cell 1 is –13 dB, CPICH Ec/Io of cell 2 is –16dB and Ioc is set to –70dBm. The results are based on 2000 measurement periods. The mean Ec/Io difference between the cells is 3dB which is represented by offset=0 at the x-axis in figure 1. The three curves in the figure represents the three different Ec/Io estimation methods described in section 2. The y-axis shows the probability that Ec/Io from cell 1 is estimated (over one measurement period) to be larger than from cell 2.
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Figure 1
Correct detection probability (Ec/Io_1=-13dB, Ec/Io_2=-16dB)

For the ideal averaging case the probability for estimating cell 1 to be larger than cell 2 is around 95% (at offset=0) and for the 4-sample estimate the probability is around 85%. Using a 1 sample Ec/Io estimate will give around 73% probablity of measururing cell 1 to be larger than cell 2. The x-axis (offset) shows an change of the mean difference in Ec/I o between cell 1 and cell 2 meaning that for positive offsets the mean Ec/Io difference between cell1 and cell 2 is increased and for negative offset it is decreased.

In figure 2 the simulation results are shown for a case where CPICH Ec/Io of cell 1 is –15 dB, CPICH Ec/Io of cell 2 is –15dB and Ioc is set to –70dBm.
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Figure 2
Correct detection probability (Ec/Io_1=-15dB, Ec/Io_2=-12dB)

Another issue the needs to be considered is how long the test shall be run to get confidence in the results?
Assuming that 5 event evaluations will be performed per second (200 ms measurement period) will give around 1000 event evaluations in 200s. Having 20% erroneous event triggering probability in the test gives 200 erroneous events, which is believed to be sufficient.

4
Summary

The results in this contribution aims to be a first step to define requirements in fading conditions to ensure that the UE performs sufficient averaging of the measurements. It is realised that these results also have to be verified from an implementation perspective. However it is believed that the method used in this document and the proposed way of setting the requirements (see the attached CR) can be the base for how to specify a test case for verifying that the UE performs sufficient averaging of the measurements.

The attached CR contains a proposed test case where the requirements are based on the simulation results presented in this document.
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A.8.1.3
Correct reporting of neighbours in fading propagation condition

A.8.1.3.1
Test Purpose and Environment

The purpose of this test is to verify that the UE performs sufficient layer 1 filtering of the measurements, see section 9.1, which are the base for the event evaluation. The test is performed in fading propagation conditions. This test will partly verify the requirements in section 8.1.2.

The test parameters are given in Table A.8-6 and A.8-7.In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1A and Event 1B shall be used. The test consists of two successive time periods, each with a time duration of T1 and T2 respectively.
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Figure X
Illustration of the test case
Table A.8-6: General test parameters for correct reporting of neighbours in fading propagation condition

Parameter
Unit
Value
Comment

DCH parameters

DL Reference Measurement Channel 12.2 kbps
As specified in TS 25.101 section A.3.1

Power Control

On


Active cell

Cell 1


Reporting range
dB
0
Applicable for event 1A and 1B

Hysteresis
dB
0


W

1
Applicable for event 1A and 1B

Reporting deactivation threshold

0
Applicable for event 1A

Time to Trigger
ms
0


Filter coefficient

0


Monitored cell list size

24
Signalled before time T1.

T1
s
[200]


T2
s
[200]


Table A.8-7: Cell specific test parameters for correct reporting of neighbours in fading propagation condition

Parameter
Unit
Cell 1
Cell 2



T1
T2
T1
T2

CPICH_Ec/Ior
dB
-10
-10

PCCPCH_Ec/Ior
dB
-12
-12

SCH_Ec/Ior
dB
-12
-12

PICH_Ec/Ior
dB
-15
-15

DPCH_Ec/Ior
dB
-17
N/A

OCNS

-1.386
-1.286
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Propagation Condition 
Case 5 as specified in Annex B of TS25.101

A.8.1.3.2
Test Requirements

The during T1 accumulated time where cell 2 is reported to be within the reporting range shall not exceed [20]% of the total time T1.

The during T2 accumulated time where cell 2 is reported to be outside the reporting range shall not exceed [20]% of the total time T2.


The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.
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