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1 Introduction
[bookmark: OLE_LINK91][bookmark: OLE_LINK90][bookmark: OLE_LINK6]In RAN4 #89, a rule was approved on how to derive NR performance requirements for all the agreed cases [1] from all of the simulation results, both ideal and impairment, provided by different companies:
· Procedure to derive the performance requirements:
· Only inputs that consist of a pair of ideal and impaired results can be taken into account.
· If the ideal span <= [2dB]:
· The AVERAGE impairment results can be used for the performance requirement with [] in the TPs;
· Else if the ideal span is larger than [2dB]:
· The results farthest from the AVERAGE value is taken out for the AVERAGE and SPAN re-calculation until the ideal span is <=2dB but still with at least 3 companies’ results available: 
· The ultimate AVERAGE impairment results with corresponding ideal span <=2dB can be used for performance requirement with [] in the TPs. 
· Otherwise put TBD for the related performance requirements.
· [If the span of the impairment results after removal the outliers (if any) are larger than [3dB], then the procedure cannot be applied, related performance requirement remain TBD.](*)
· The agreed SNR values during this meeting remains in [] and can be updated if more or updated results are collected from companies in future meeting or technical issues are identified.
As discussed during the meeting, it would be quickly and automatically computed if an excel script implements the above rule. Hereby we attach a function named DerivingPerfReq in excel VBA language for this purpose.
2 Discussion

Public Function DerivingPerfReq(SVin As Range) As Double    
    Dim i, N, M As Long
    Dim Min_ideal, Max_ideal, Min_impairment, Max_impairment As Double
    Dim Min_ideal_pos, Max_ideal_pos, Min_impairment_pos, Max_impairment_pos As Integer
    Dim Avg_ideal, Avg_impairment As Double
    Dim SimVal(100) As Double
    Dim Avg As Double
    Dim Avg_pos As Double
    Dim IdealSpan_Threshold, ImpairmentSpan_Threshold As Double
    Dim num_Effective As Integer
    
    
    IdealSpan_Threshold = 2
    ImpairmentSpan_Threshold = 3
    
    N = SVin.Rows.Count
    
    If N > 1 Then
        'MsgBox ("Must be in the same row")
        DerivingPerfReq = -200
        Exit Function   ' exit function
    End If
    
    Avg = SVin.Cells(1, 1).Value
    
    N = SVin.Count
    num_Effective = 0
    'Copy in simulation results
    For i = 0 To N - 1
        If IsEmpty(SVin.Cells(1, i + 1).Value) = False Then
            SimVal(num_Effective) = SVin.Cells(1, i + 1).Value
            num_Effective = num_Effective + 1
        Else
            If i Mod 2 = 0 Then ' excluding the company's input if either ideal or impairment is missing
                i = i + 1
            End If
        End If
    Next i
    
    M = (N / 2)
    If N <> 2 * M Then
        'MsgBox ("Simulation results must be provided in pairs of ideal and impairment results")
        DerivingPerfReq = -101
    End If
    
    M = num_Effective
    
    If M < 3 Then
        'MsgBox ("Not enough Simulations: at least 3 companies")
        DerivingPerfReq = -100
    Else:
        
        Min_ideal = SimVal(0)
        Max_ideal = SimVal(0)
        Min_impairment = SimVal(1)
        Max_impairment = SimVal(1)
        
        Min_ideal_pos = 0
        Max_ideal_pos = 0
        Min_impairment_pos = 1
        Min_impairment_pos = 1
        
        Avg_ideal = Min_ideal
        Avg_impairment = Min_impairment
        ' Find the spans and average for each
        For i = 1 To M - 1
             If Min_ideal > SimVal(2 * i) Then
                Min_ideal = SimVal(2 * i)
                Min_ideal_pos = i
             End If
             If Max_ideal < SimVal(2 * i) Then
                Max_ideal = SimVal(2 * i)
                Max_ideal_pos = i
             End If
             If Min_impairment > SimVal(2 * i + 1) Then
                Min_impairment = SimVal(2 * i + 1)
                Min_impairment_pos = i
             End If
             
             If Max_impairment < SimVal(2 * i + 1) Then
                Max_impairment = SimVal(2 * i + 1)
                Max_impairment_pos = i
             End If
             
             Avg_ideal = Avg_ideal + SimVal(2 * i)
             Avg_impairment = Avg_impairment + SimVal(2 * i + 1)
             
        Next i
        Avg_ideal = Avg_ideal / M
        Avg_impairment = Avg_impairment / M
        
        ' Check if ideal span is within IdealSpan_Threshold dB
        If (Max_ideal - Min_ideal) <= IdealSpan_Threshold Then
            If (Max_impairment - Max_impairment) <= ImpairmentSpan_Threshold Then 'allowed span for impairment results
                DerivingPerfReq = Avg_impairment
            Else:
                DerivingPerfReq = -102 ' Too large span for impairment results
            End If
        Else
        
            DerivingPerfReq = -103 ' Not enough input to remove outlier(s)
            
            ' removing outlier(s)
            Do While M >= 3
                ' find outlier
                Avg = Abs(SimVal(0) - Avg_ideal)
                Avg_pos = 0
                For i = 1 To M - 1
                    If Abs(SimVal(2 * i) - Avg_ideal) > Avg Then
                        Avg = Abs(SimVal(2 * i) - Avg_ideal)
                        Avg_pos = i
                    End If
                Next i
                ' excluding the outlier
                For i = Avg_pos To M - 2
                    SimVal(2 * i) = SimVal(2 * i + 2)
                    SimVal(2 * i + 1) = SimVal(2 * i + 3)
                Next i
                ' M dec
                M = M - 1
            
                'updating new span and average
                Min_ideal = SimVal(0)
                Max_ideal = SimVal(0)
                Min_impairment = SimVal(1)
                Max_impairment = SimVal(1)
        
                Min_ideal_pos = 0
                Max_ideal_pos = 0
                Min_impairment_pos = 1
                Min_impairment_pos = 1
        
                Avg_ideal = Min_ideal
                Avg_impairment = Min_impairment
                ' Find the spans and average for each
                For i = 1 To M - 1
                    If Min_ideal > SimVal(2 * i) Then
                        Min_ideal = SimVal(2 * i)
                        Min_ideal_pos = i
                    End If
                    If Max_ideal < SimVal(2 * i) Then
                        Max_ideal = SimVal(2 * i)
                        Max_ideal_pos = i
                    End If
                    If Min_impairment > SimVal(2 * i + 1) Then
                        Min_impairment = SimVal(2 * i + 1)
                        Min_impairment_pos = i
                    End If
                     
                    If Max_impairment < SimVal(2 * i + 1) Then
                        Max_impairment = SimVal(2 * i + 1)
                        Max_impairment_pos = i
                    End If
                     
                    Avg_ideal = Avg_ideal + SimVal(2 * i)
                    Avg_impairment = Avg_impairment + SimVal(2 * i + 1)
             
                Next i
                Avg_ideal = Avg_idea / M
                Avg_impairment = Avg_impairment / M
            ' Check if ideal span is within IdealSpan_Threshold dB
            If (Max_ideal - Min_ideal) <= IdealSpan_Threshold Then
                If (Max_impairment - Max_impairment) <= ImpairmentSpan_Threshold Then 'allowed span for impairment results
                    DerivingPerfReq = Avg_impairment
                    Exit Do   ' stop do loop
                End If
            End If
            
            Loop ' Do while loop for removing outlier
            
        End If
        
    End If
    
    DerivingPerfReq = Round(DerivingPerfReq, 1)
        
End Function
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