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6.11
Test 8.6.2.2 Correct reporting of neighbours in fading propagation condition

6.11.1
Minimum requirements

The normative reference for this requirement is 3GPP TS 34.121 [1, 2, 3] table 8.6.2.2.4.2.

The cell-specific parameters in 3GPP TS 34.121 [1, 2, 3] are expressed as 
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 is expressed in dBm/3.84 MHz. To analyse the relationship between the parameters which can be set by the test system and the signal presented to the UE, it is useful to show the composite signal in the form of a pie chart. The size of the pie is scaled according to the overall power Io on a channel, and the angle of the sector shows the percentage of power contributed by a cell.

NOTE: The pie charts do not attempt to show any of the code channel power ratios within each cell, only the cell powers and noise power.
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The main points to note about the cell set-up for this two-frequency test are:

- Cell 1 is on channel 1

- Cell 2 is on channel 2.

- Channel 1is unchanged between T1 and T2.

- Channel 2 is changed between T1 and T2

- Cell 2 does not exist during T1, and only appears during T2.

- The noise on both channel 1 and channel 2 remains the same absolute power during T1 and T2, but becomes a smaller fraction of the overall power.

6.11.2
Test requirement guidelines

The following guidelines are a prioritised list of which test parameters have the most effect on the results of the test. When the uncertainties of the test system are considered, the priorities given in the guidelines below are used in order to ensure that the most important parameters are optimised first. This will ensure that the test is carried out in conditions as close as possible to those for which the test purpose was originally defined. 

a) The worst-case CPICH_Ec/Io of Cell 1 and Cell 2 shall not fall below the values stated in the original table. This will prevent the UE from entering a less accurate CPICH_Ec/Io reporting range. 

b) The value of Cell 2 CPICH_Ec/Io as measured by the UE during time T2 shall not be less than -18 dB, the value of the Ec/Io threshold for a non-used frequency. The requirement shall include the effect of UE CPICH_Ec/Io Intra frequency absolute accuracy. This will ensure that Event 2C (The estimated quality of a non-used frequency is above a certain threshold) occurs.

c) The nominal Io stated in the original table shall not be modified. This will ensure that the basic condition of the test is unchanged.

d) The worst-case Ec/Io ratios of all other channels (except OCNS) for Cell 1 and Cell 2 shall not fall below the values implied in the original table.

e) All other parameters stated in the original table shall not be changed more than necessary to meet the requirements.

6.11.3
Uncertainty parameter set

A parameter set is defined for each channel present. Since the UE is set to use CPICH_Ec/No as a quality measure, and CPICH_Ec/No is measured within the channel bandwidth, the quantity to be controlled is CPICH_Ec/Io. The overall Io level of channel 1 relative to channel 2 is not important.

Within each channel, the noise is specified as an absolute accuracy. This is because it has a different bandwidth from the cell powers, and may be measured using different equipment.

The two channels each have their own separate absolute power reference.

Channel 1 during T1 and T2:

Absolute level uncertainty of Ior (1): +/-0.7dB

Absolute level uncertainty of Ioc (1): +/-1.0dB

CPICH_Ec/Ior (1) uncertainty: +/-0.1dB

Channel 2 during T1 and T2:

Absolute level uncertainty of Ioc (2): +/-1.0dB

Channel 2 during T2:

Absolute level uncertainty of Ior (2): +/-0.7dB

CPICH_Ec/Ior (2) uncertainty: +/-0.1dB

The chosen parameters form a minimum set, allowing the principle of superposition to be applied. The values are chosen to be the same as uncertainties used elsewhere in other conformance tests.

6.11.4
Assumptions

a) The contributing uncertainties for Ior(n), channel power ratio, and Ioc are derived according to ETR 273-1-2 [4], with a coverage factor of k=2.

b) Within each cell, the uncertainty for Ior(n), and channel power ratio are uncorrelated to each other.

c) Across different cells, the channel power ratio uncertainties may have any amount of positive correlation from zero (uncorrelated) to one (fully correlated).

d) The uncertainty for Ioc and Ior(n) may have any amount of positive correlation from zero (uncorrelated) to one (fully correlated).

e) The absolute uncertainties for Ior(1) and Ior(2) may have any amount of positive correlation from zero (uncorrelated) to one (fully correlated).

f) The absolute uncertainties for Ioc(1) and Ioc(2) may have any amount of positive correlation from zero (uncorrelated) to one (fully correlated).:

6.11.5
Calculation of test requirements

The calculations are performed using the spreadsheet in Annex A.2.8. References to individual sheets within the spreadsheet are given in italics.
6.11.5.1 
Sensitivity analysis 

The pie charts in clause 6.9.1 represent the signal presented to the UE, and can be used to understand the basis for the equations in the Error summation sheet.

EXAMPLE: The CPICH_Ec/Io ratio for Cell 1 at T1 is calculated using the following equation, which is copied from cell L22 of the Error summation sheet and is given in the same format:

Cell 1 CPICH_Ec/Io ratio =10*LOG(($D$21*$E$21)/($D$21+ L$21))

- The terms in the denominator are all the linear powers for the cells on Channel 1, 2 cells  + noise, added up as fractions.

- The $D$21 term in the numerator is the linear power of Cell 1 at T1, as a fraction.

- The $E$21 term in the numerator is the linear fraction of power in Cell 1 CPICH code channel.

- The 10* log term gives the result in dB, in this case –13.00000dB with nominal values.

To calculate the sensitivity for a specific parameter, an arbitrary change of 0.01dB is applied to it. In the example below the absolute power of the noise is varied. A linear scaling factor for 0.01 dB expressed as *(10^(0.01/10)) is pasted into the equation, copied from cell L23 of the Error summation sheet:

New Cell 1 CPICH_Ec/Io ratio = 10*LOG(($D$21*$E$21)/($D$21+L$21*(10^(0.01/10))))

This gives a new value for the CPICH_Ec/Io ratio of –13.00499dB with the scaled-up noise. The difference from the original is taken and then multiplied by 100 to get -0.499, which is the change of the Cell 1 CPICH_Ec/Io per dB change in the noise power. In this example cell L10 of the Error summation sheet is made equal to this value. 

A small change is chosen to give the correct value for the sensitivity. The sensitivity of –0.499 is clearly different from +1, and illustrates why the method is necessary. The sign of the sensitivity is negative, which shows that a rise in the noise power results in a reduction in the Cell 1 CPICH_Ec/Io ratio.

Each of the 6 contributing uncertainties is treated the same way by rewriting the equations. The resulting sensitivities are then applied to the relevant cells. The same process is repeated for each UE parameter listed in column A. Because the conditions at T1 and T2 are different, the process is carried out two times, for T1 and T2.

Cells are coloured grey when a parameter is not relevant, for example when a cell is not present in that time period.

In cases where the value can be deduced as 1.000 or 0 by inspection the sensitivity is entered directly.

EXAMPLE: The cell on channel 2 do not affect channel 1, so the sensitivity is entered as 0.

The contributing uncertainty, for example Cell L5, is multiplied by the sensitivity value, Cell L10 in this example, to give the resultant uncertainty in cell L11.

6.11.5.2 
Superposition of uncertainty effects 

The Error summation sheet takes each test system uncertainty and uses the sensitivity factors derived in clause 6.9.5.1 to predict the overall effect on the critical parameters at the UE.

The uncertainties in the absolute and relative levels of the 2 cells, the uncertainty in the noise on each channel, and the uncertainty in channel power ratio are entered in the pink cells in row 3 to 5 of the Error summation sheet. Separate sets of columns are used for T1 and T2. 

The critical parameters at the UE are listed in rows 10 and 13 on the Error summation sheet. Each parameter has a figure for its sensitivity to each of the setting uncertainties. The sensitivities were obtained in clause 6.9.5.1, and are valid for parameters near the nominal figures. Each test system uncertainty is multiplied by the relevant sensitivity, to give the individual effect on each critical parameter at the UE.
The figures in the sum columns of the Error summation sheet are the overall spread that can be expected for those parameters. Root sum squares (RSS) summation of errors has been used in columns Q and R because no adverse effects of correlation are envisaged, and is consistent with the assumptions given in clause 6.9.4. 

6.11.5.3 
Derivation of Ior(n) 

Several strategies are possible to ensure that the test requirement guidelines are met. The strategy taken here is to make no changes to the Cell powers, but to meet the test requirements by changing only the channel power ratios. The benefit of this approach is simplicity. The Original sheet is used to calculate the nominal powers for each cell. The Apply uncertainties – Find Ior sheet is not used.

The Ior(n) values appear in cells D35 to G35 of the Original sheet, and are carried forward to the Error analysis sheet. 

6.11.5.4 
Determination of initial Cell 1 and Cell 2 CPICH offsets  

Initially the channel power ratios in Cells 1 and 2 are not given an offset.

A value of 0 dB is entered in cell H24 on the Error analysis sheet, but is modified later in clause 6.9.5.6.

6.11.5.5 
Prediction of spread in critical parameters  

The RSS sum of errors is then used back in the Error analysis sheet to give high and low figures.

EXAMPLE: With cell H24 set to zero, the set value of Cell 2 CPICH_Ec/Io at T2 is –14.00dB as shown in cell G20, but it may be as high as –13.26dB (cell G21) or as low as –14.74dB (cell G22). The high and low values are obtained by simply adding or subtracting the summed uncertainties to the set value.

Other critical parameters are treated in the same way as the example.

The blue cells show the values that have to be checked against the test requirement guidelines.
6.11.5.6 
Determination of final Cell 1 and Cell 2 CPICH offsets

Initially the channel power ratios in Cells 1 and 2 were not given an offset. Comparing the CPICH_Ec/Io (high) and CPICH_Ec/Io (low) values with the test requirement guidelines shows that with no offset, CPICH_Ec/Io (low) would fall outside the limit specified in clause 6.9.2 a). An offset to the CPICH_Ec/Io power ratio in Cells 1 and 2 has therefore been added in the Error analysis sheet.

A value of +0.8 dB in cell H24 ensures that the requirements are met.

A similar offset in cell H25 is applied to the other specified channels on Cells 1 and 2 to maintain the same relative power between code channels.  

The power in OCNS decreases to keep the overall power of Cells 1 and 2 correct.

6.11.6
Check against test requirement guidelines

The numbers given are derived using the spreadsheet in Annex A.2.8. References to individual sheets within the spreadsheet are given in italics.

a) The worst-case CPICH_Ec/Io of Cell 1 and Cell 2 shall not fall below the values stated in the original table. This will prevent the UE from entering a less accurate CPICH_Ec/Io reporting range. 

Sheet Error analysis cells D22 and E22 give –12.83dB and –12.83dB at T1 and T2 respectively, which comply with the requirement of -13dB for Cell 1.

Sheet Error analysis cell G22 give –13.94dB at T2, which comply with the requirement of –14dB for Cell 2.

b) The value of Cell 2 CPICH_Ec/Io as measured by the UE during time T2 shall not be less than -18 dB, the value of the Ec/Io threshold for a non-used frequency. The requirement shall include the effect of UE CPICH_Ec/Io Inter frequency absolute accuracy. This will ensure that Event 2C (The estimated quality of a non-used frequency is above a certain threshold) occurs.

Sheet Error analysis cell G22 gives –13.94dB at T2. Even if the UE reports this a further 1.5dB low (as allowed by its CPICH_Ec/Io Inter frequency absolute measurement accuracy with Cell 2 CPICH_Ec/Io >-14dB) the lowest reported value would be –15.44dB, which complies with the requirement of -18dB during time T2. 

c) The nominal Io stated in the original table shall not be modified. This will ensure that the basic condition of the test is unchanged.

For channel 1 at T1 and T2, sheet Error analysis cells D27 and E27 give nominal Io values of –66.99dBm and -66.99dBm respectively, which are within 0.02dB of the stated values of –66.98dBm and -66.98dBm.
For channel 2 at T1 and T2, sheet Error analysis cells D28 and E28 give nominal Io values of –70.00dBm and -67.80dBm, which are the same as the stated values of –70.00dBm and –67.80dBm.

d) The worst-case Ec/Io ratios of all other channels (except OCNS) for Cell 1 and Cell 2 shall not fall below the values implied in the original table.

Sheet Error analysis cells D11 to G13 and D14 to E14 show that the channel power ratios of all the other channels for Cell 1 and Cell 2 (except OCNS) are increased by the same amount as the CPICH. As their variability at the UE is subject to the same influences as the CPICH, which has already been shown to comply under guideline a), the other channels (except OCNS) will not fall below the stated Ec/Io ratio.

e) All other parameters stated in the original table shall not be changed more than necessary to meet the requirements.

No other parameters have been changed.


Annex A:
Spreadsheets

This annex contains references to the analyses spreadsheets used in the present document for background information or as a basis for various calculations. The spreadsheets in excel format are archived in a zip file  (34902-500analyses.zip) which accompanies the present document.
A.1
One frequency multi-cell FDD tests

A.1.1 
Analysis for test 8.2.2.1

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_2_2_1.xls

A.1.2 
Analysis for test 8.3.1

Refer to spreadsheet included in zip file, SHO_analysis_8_3_1.xls

A.1.3 
Analysis for test 8.3.2.1

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_3_2_1.xls

A.1.4 
Analysis for test 8.3.5.1

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_3_5_1.xls  

A.1.5 
Analysis for test 8.6.1.1

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_6_1_1.xls

A.1.5A 
Analysis for test 8.6.1.1A

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_6_1_1A.xls

A.1.6 
Analysis for test 8.6.1.2

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_6_1_2.xls

A.1.6A 
Analysis for test 8.6.1.2A

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_6_1_2A.xls

A.1.7 
Analysis for test 8.6.1.3

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_6_1_3.xls

A.1.7A 
Analysis for test 8.6.1.3A

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_6_1_3A.xls

A.1.8 
Analysis for test 8.6.1.4

FFS

A.1.8A 
Analysis for test 8.6.1.4A

Refer to spreadsheet included in zip file, One_freq_error_analysis_8_6_1_4A.xls

A.2
Two frequency multi-cell FDD tests

A.2.1 
Analysis for test 8.2.2.2

Refer to spreadsheet included in zip file, Two_freq_error_analysis_8_2_2_2.xls 

A.2.2 
Void

A.2.3 
Analysis for test 8.3.2.2

Refer to spreadsheet included in zip file, Two_freq_error_analysis_8_3_2_2.xls 

A.2.4 
Analysis for test 8.3.5.2

Refer to spreadsheet included in zip file, Two_freq_error_analysis_8_3_5_2.xls 

A.2.5 
Analysis for test 8.6.2.1

Refer to spreadsheet included in zip file, Two_freq_error_analysis_8_6_2_1.xls
A.2.6 
Void

A.2.7 
Void

A.2.8 
Analysis for test 8.6.2.2

Refer to spreadsheet included in zip file, Two_freq_error_analysis_8_6_2_2.xls
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