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1
Introduction

In the way forward [1], the validation procedure is described for Spatial Correlation (FR1) and PSP (FR2.)  Other validation parameters have been suggested in the past, and these require ideal values and limits to be defined:  

FR1: 
Spatial Correlation (Time domain or Frequency domain method,)


Temporal Correlation


V/H ratio


PDP




FR2: 
PSP (5cm vs 10cm test radius),


Temporal Correlation


V/H ratio


PDP



2
Details
The channel models are defined in [2] including the following details.
Scaling parameters to scale CDLs from 38.901.
FR1 BS array with code-book definition.
FR2 BS array with code-book definition.
BS Antenna parameters
BS per-element antenna element radiation pattern
Fixed coupling pattern of ray angles to be applied for each cluster
XPR definition
Fixed initial phases for 2x2 polarization matrices
Polarized H equation for Ray-based fading emulation
MS velocity
DoT angles per channel model
Scaled CDLs for FR1 & FR2

Applying the H equation with the fixed coupling table and polarization phase table creates unique ray amplitudes and signal waveforms for each of h11, h12, h21, and h22.   
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When applying the BS filtering to the defined channel model, the PDP is modified by evaluating the strongest beam response.  This creates a uniquely filtered version of each of h11, h12, h21, h22, which results in 4 unique PDPs.  In fig 2, notice that there is an amplitude variation for h11, h12, h21, h22 at each tap delay. 
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When evaluating the autocorrelation, the unique ray-amplitudes are combined in phase according to the doppler frequency versus distance.  This creates 4 unique autocorrelation curves.
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The Doppler Temporal Correlation is based on the channel model equation with base station beamforming array filtering applied.  Generally, it is important to reproduce the autocorrelation above 50%, but less important to match at low values.  Below, plots are shown for the FR2 channel models.

Proposal 1: PDP Power = [±0.8 dB]. PDP excess delay = [±11ns]
Doppler Temporal Correlation
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Proposal 2: Bounds for Autocorrelation

0.5λ, [NonPolarized value +/- 0.1 capped at 1]
1 λ, [NonPolarized value +/- 0.2]
1.5λ, [NonPolarized value +/- 0.25]
2λ, [NonPolarized value +/- 0.2]
2.5λ and greater, [Below 0.35]


Cross Pol
Since the output powers are approximately balanced, within a fraction of a dB, it is proposed to simplify the remaining parameters of V/H ratio and Spatial Correlation by setting the V & H outputs for each of the probes to be equal.  Therefore, V/H = 0 dB.

Proposal 3:  Bounds for V/H = [±0.9 dB].
FR1
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Since the output powers are approximately balanced, within a fraction of a dB, it is proposed to simplify the remaining parameters of V/H ratio and Spatial Correlation by setting the V & H outputs for each of the probes to be equal.  

Proposal 4: Bounds for Autocorrelation

0.5λ, [NonPolarized value +/- 0.1 capped at 1]
1 λ, [NonPolarized value +/- 0.2]
1.5λ, [NonPolarized value +/- 0.25]
2λ, [NonPolarized value +/- 0.2]
2.5λ and greater, [Below 0.35]


Proposal 5:  Bounds for V/H = [±0.9 dB].
3
Conclusions
In this contribution bounds for FR1 and FR2 spatial channel model are proposed.
Proposal 1: FR1 PDP Power = [±0.8 dB]. PDP excess delay = [±11ns]. 
Proposal 2 and 4: Bounds for FR1 and FR2 Autocorrelation

0.5λ, [NonPolarized value +/- 0.1 capped at 1]
1 λ, [NonPolarized value +/- 0.2]
1.5λ, [NonPolarized value +/- 0.25]
2λ, [NonPolarized value +/- 0.2]
2.5λ and greater, [Below 0.35]

Proposal 3 and 5:  FR1 and FR2 Bounds for V/H = [±0.9 dB].
4
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