This document is to guide you how to use VBA script to analyze and generate the corresponding CDF figures. And the corresponding VBA script explanation and description (taking scenario 2 as an example).
1 The Use of VBA Tools:
The usage of VBA tools includes following steps: 1. Setting up the Excel environment and enabling macros; 2. Opening the VBA compilation interface; 2. Running the VBA script.
The Excel file must be saved with the suffix .xlsm to save the macro code.
1.1 Step 1: Setting up the Excel environment and enabling macros.
Please following the path in excel: File-Option-Trust Center-Macro Settings, then you will find the Macro Setting page, to enable the VBA macros setting.
[image: ]
1.2 Step 2: Opening the VBA compilation code window.
Click Developer - View Code as following,
[image: ]
And the VBA code window as below will be opened:
[image: ]
Double click the Modules-Module1, you will see the code.
If you want create a new script, just right click on the VBAproject (e.g., Scenario 2.xlsm) and then insert-Module.
1.3 Step 3: Run the code.
If you want to run the code, just click Run- Run Sub F5.
[image: ]
2 Explanation and description of the code.
This VBA descript example is for Scenario 2 Case B results filtering and CDF figures generation.
Comprising these steps: 
2.1 Open the corresponding sheet.
For example: open the “Results”
[image: ]
2.2 Data type convert. 
Due to some column data type is not correct (e.g., need int type, input string type). This is for scenario 2, for other scenarios, need modify the column index (e.g., B/E/X).
[image: ]
2.3 Set filtering condition. 
RAN2# has agreed key parameters for scenarios, so based on the key parameters, we can define the filtering condition (e.g., for scenario 2 case B, with key parameters MRRT/Speed/filtering option). You can also modify the filtering setting as you wanted (e.g., just filtering MRRT with 50%, the just remove 66 and 8).
[image: ]
2.4 Get a blanket spreadsheet to store the filtered data. 
To store the filtered data, we need create a new sheet.
2.5 Apply filtering condition to get the filtered data.
To get the filtered data, we loop through all rows original data with the filtering conditions of MRRT speed and filtering option. The cell.offset() number represents the index of the column where the key parameter is located (starting from 0). Note: For different scenario that with different template, you may need modify the column index. 
[image: ]
The dictionary dict.() company uses the name of each company as an index, and only saves the optimal result for each company.
2.6 Sort the filtered data and draw the CDF curves.
After we get the filtered data, we need sort the data from smallest to the largest to plot the CDF curves and save the figures.
[image: ]
You can also modify the save path/name/title as you wanted.
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Set ws = ThisWorkbook. Sheets (‘Results’)
lastRow = vs.Cells (vs.Rows.Count, “A").End(x1Up).Row
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data type_convert
For Each cell In ws,Range(B4:B & lastRow)
T IsNuneric(cell.Value) Then cell.Value
Hext_cell
For Each cell In ws,Range ("E4:E” & lastRow)
If TsNuneric(cell, Value) Then cell.Value
If cell.Value = 67 Then cell. Value = 66
Hext_cell
For Each cell In ws.Range (“¥4:X" & lastRow)
If Not IsEmpty(cell.Value) Then
If TsNuneric(cell.Value) Then cell.Value = CDbl (cell. Value
End If
Hext cell

CInt (cell. Value)

CInt (cell. Value)
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Set conditionsDynamic = New Collection
filtering = “Sliding”

?set filtering condition
For Each NRRT In Array(50, 66, 80)
For Each speed In Array(30, 60, 90)
For Each State In Array(filtering)
conditionsDynanic. Add Array(speed, MRRT, State)
Hext State
Next speed
Hext NRRT
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' data filtering and group
=1 To conditionsDynanic. Count.

For i =
Set dict = CreateObject ("Scripting. Dictionary”)
For Each cell In vs.Range(*A4:4” & lastRow)
= conditionsDynanic(i) (1)) Or

If ((IsNumeric(conditionsDynamic(i) (1)) And cell.Offset(0, 4).Value
(Hot IsNuneric(conditionsDynanic(i) (0)) And Evaluate(cell.0ffset(0, 4).Value & conditionsDynanic(i)(1)))) And _

cell.Offset (0, 7). Value = conditionsDynamic(i) (0) And _
"7, ")) = LCase(conditionsDynanic(i) (2)) and _

LCase(RepLace(cell. 0ffset(0, 12).Value, >

ot IsEmpty(cell.Offset(0, 26).Value) And _
InStr(l, cell,Offset(0, 19).Value, “non-AI”, vbTextCompare) = 0 Then

conpany = cell, Value
If Not dict. exists(conpany) Then
dict. Add conpany, cell.Offset(0, 26).Value
“record data that meet the filtering condition

selectedRovs. Add cell. EntireRow

If cell.Offset(0, 26).Value < dict(company) Then
dict (conpany) = cell.Offset(0, 26).Value
take the optinal data
selectedRovs. Add cell. EntireRow
End If
End If
End If
Hext cell
dataGroups (i) = dict. Itens
Fext i

Flse
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’ plot the CDF curves

Set chartObj = chart¥s. ChartObjects. Add(Left
chartObj. Chart. ChartType = x1X¥ScatterLines
Set seriesCollection = chartObj. Chart. seriesCollection

=100, Width:=600, Top:=50, Height:=400)

For i = LBound(dataGroups) To UBound(dataGroups)
dataGroup = dataGroups (i)
If Not IsEmpty(dataGroup) Then
If UBound(dataGroup) - LBound(dataGroup) +1 > 1 Then
Call QuickSort(dataGroup, LBound(dataGroup), UBound(dataGroup))
ReDin modifiedDataCroup (LBound(dataGroup) - 1 To UBound(dataGroup))
ReDin cdfValues (LBound(dataGroup) - 1 To UBound(dataGroup))
modifiedDataGroup (LBound (dataGroup) - 1) = 0
cdfValues (LBound (dataCroup) - 1) = 0
For j = LBound(dataGroup) To UBound(dataGroup)
modifiedDataCroup(]) = dataGroup(j)
cdfValues () = (j - LBound(dataCroup) + 1) / (UBound(dataGroup) - LBound(dataGroup) + 1)
Next j
Set_series = seriesCollection. NewSeries
series. Xalues = modifiedDataCroup
series, Values = cdfValues

conditionStr = “Speed * & conditionsDynanic(i) (0) & “km/h, WRRT * & conditionsDynanic(i) (1) & %, Filtering:

series. Nane = conditionStr
Elself UBound(dataCroup) - LBound(dataGroup) +1 =1 Then
ReDin modifiedDataGroup(l To 2)
ReDin cdfValues (1 To 2)
nodifiedDataGroun(1) = 0
cdf¥alues (1) = 0
nodi fiedDataGroun(2) = dataGroup(LBound(dataGroun))

cdfValues (2)

Set_series = seriesCollection. NewSeries
series. Xalues = modifiedDataCroup
series, Values = cdfValues

conditionStr = “Speed * & conditionsDynanic(i) (0) & “km/h, WRRT * & conditionsDynanic(i) (1) & %, Filtering:
series. Nane = conditionStr
End If
End If

Next i

chartTitle = “CDF of Average L3 cell RSRP Diff for Scenario 2 with * + filtering
chartObj. Chart. HasTitle = True

chartOb]. Chart. chartTitle. Text = chartTitle

chartObj. Chart. Axes (x1Category) . HasTitle = True

chart0b]. Chart. Axes (xlCategory) . AxisTitle. Text = “Average L3 cell RSRP diff (dB)”
chartOb]. Chart. Axes (x1Value) . HasTitle = True

chartOb}. Chart. Axes (x1¥alue) . AxisTitle. Text = “Ratio of Total Number of Companies”

“ & conditionsDynanic (i) (2)

“ & conditionsDynanic (i) (2)
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chartTitle = “CDF of Average L3 cell RS
Chart. HasTitle = True

Chart. chartTitle. Text = chartT;
Chart. Axes (x1Category). HasTitle
Chart. Axes (xCategory) . AxisTitl
Chart. Axes (x1Value) . HasTitle =
- Chart. Axes (x1Value) . AxisTitle. 1

Function GetUniqueValues (rng 4s Range) As Ve
Din cell As Range
Din dict As Object
Set dict = CreateObject(“Scripting. Dicti

For Each cell In rng
If Not IsEmpty(cell.Value) And Not
dict. Add cell.Value, Hothing
End If
Hext cell





