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1 Abstract
This TP proposes the text and the figures to be included in section 8.4 of TR 37.977, describing the results of the channel model validation procedures for the decomposition method.
2 Introduction

The results of the validation of channel models in the decomposition method are presented for inclusion in section 8.4 of TR 37.977. It is assumed that version 1.2.0 of TR 37.977 will be approved at the beginning of the San Francisco meeting, and therefore that version is taken as the basis for this TP.

--- Text Proposal starts ---

8.4
Channel Model Validation Results
8.4.1 
Scope

Clauses 8.4.2-6 contain the validation results of channel models defined in Clause 8.2 for companies using methods as described in Clauses 6.3.1.1 , 6.3.1.2 and 6.3.1.3.  These results are based on three different types of channel emulators and setup vendors, and all three sets of results are included here for comparison.
Section 8.4.x describes the results of the channel model validation following the verification steps contained in 8.3.x. It is applicable to the Decomposition method as described in Section 6.3.1.4.
--- (unchanged text omitted) ---

8.4.x
Validation of Channel Models in the Decomposition Method
8.4.x.1
Introduction

The steps described in section 8.3.x are used for validating the channel models used in the decomposition method. The following sections present the results for the four parameters validated.

The instrument used to perform the baseband fading has been the R&S SMW200A Vector Signal Generator. The channel models verified were the tSCME UMi and UMa MC/A models; see Annex C.

8.4.x.2
Power Delay Profile
Figures 8.4.x.2-1 and 8.4.x.2-2 show the power delay profiles for the two channel models UMi/A and UMa/B, for the frequencies 751 MHz and 2655 MHz. Table 8.4.x.2-1 sums up the resulting error (PDP expressed in dB.
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Figure 8.4.x.2-1: Power delay profile for the tSCME UMi MC/A model at the center frequency 751 MHz (left) 
and 2655 MHz (right)
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Figure 8.4.x.2-2: Power delay profile for the tSCME UMa MC/A model at the center frequency 751 MHz (left) 
and 2655 MHz (right)
Table 8.4.x.2-1: Summary of the power delay profile results
	Channel matrix element
	Channel model
	Frequency [MHz]
	Power delay profile error (PDP [dB]

	hAA
	tSCME UMi MC/A
	751
	-33.7

	
	
	2655
	-40.3

	
	tSCME UMa MC/B
	751
	-31.0

	
	
	2655
	-34.5


8.4.x.3
Probability Distribution of Fading
The probability distribution of the faded channels is presented in form of a histogram with 81 bins, and compared to the theoretical distribution. Figure 8.4.x.3-1 shows the comparison. Table 8.4.x.3-1 sums up the resulting error (PD expressed in %.

[image: image5.png]Probability distribution

o
(&)

N
[8)]
T

N

-
o

N

—Measurement PD,;MS
= Rayleigh reference PD,.f

01 02 03 04 05 06 07 08 %9
Voltage bAV [V]



 [image: image6.png]Probability distribution

g
(&)

N

-
o

N

o
(&)

—Measurement PDm;as
= Rayleigh reference PD,.f

1 1 "
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Voltage bAV [V]




Figure 8.4.x.3-1: Probability distribution of the Rayleigh fading at the center frequency 751 MHz (left)
and 2655 MHz (right)
Table 8.4.x.3-1: Summary of the probability distribution results
	Channel matrix element
	Channel model
	Frequency [MHz]
	Probability 
distribution error 
(PD [%]

	hAA
	Rayleigh_1tap_30kmh
	751
	6.6

	
	
	2655
	3.0


8.4.x.4
Doppler Frequency Offset
The spread in frequency shifts caused by the Doppler is verified and presented in Figures 8.4.x.4-1 and 8.4.x.4-2. Table 8.4.x.4-1 quantifies the offset error in %.
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Figure 8.4.x.4-1: Normalized power spectrum 
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 for the Rayleigh_1tap_30kmh channel model 
at the center frequency 751 MHz (left) and 2655 MHz (right)
Table 8.4.x.4-1: Summary of the Doppler offset results
	Channel model
	Frequency
	Target Doppler offset [Hz]
	Measured Doppler offset [Hz]
	Offset error [%]

	Rayleigh_1tap_30kmh
	751
	20.87
	20.65
	1.1

	
	2655
	73.80
	72.63
	2.2


8.4.x.5
Correlation Coefficients
There is a non-linear relationship between the coefficient errors and the error in the sensitivity power for a measured data throughput. The minimum sensitivity error is obtained for correlations close to zero. The maximum sensitivity error is obtained for the correlations close to one.

Figures 8.4.x.5-1 till 8.4.x.4-4 show the cross-correlations for the different parameters α0 and β0. Table 8.4.x.5-1 sums up the results and shows the coefficient errors obtained.
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Figure8.4.x.5-1: Cross-correlation 
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 using the channel model with α0 = 0.007
at the center frequency 751 MHz (left) and 2655 MHz (right)
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Figure8.4.x.5-2: Cross-correlation 
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 using the channel model with α0 = 0.429
at the center frequency 751 MHz (left) and 2655 MHz (right)
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Figure8.4.x.5-3: Cross-correlation 
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 using the channel model with α0 = 0.995
at the center frequency 751 MHz (left) and 2655 MHz (right)
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Figure8.4.x.5-4: Cross-correlation 
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 using the channel model with β0 = 0
at the center frequency 751 MHz (left) and 2655 MHz (right)

Table 8.4.x.5-1: Summary of the correlation coefficients results
	Channel model
	Frequency
[MHz]
	Target
coefficient
	Measured
coefficient
	Coefficient 
error 

	Rayleigh_1tap_30kmh
	751
	α0 = 0.007
	αmeas = 0.043
	Δα = 0.036

	
	
	α0 = 0.429
	αmeas = 0.456
	Δα = 0.027

	
	
	α0 = 0.995
	αmeas = 0.995
	Δα = 0.000

	
	
	β0 = 0.000
	βmeas = 0.025
	Δβ = 0.025

	
	2655
	α0 = 0.007
	αmeas = 0.035
	Δα = 0.028

	
	
	α0 = 0.429
	αmeas = 0.454
	Δα = 0.025

	
	
	α0 = 0.995
	αmeas = 0.995
	Δα = 0.000

	
	
	β0 = 0.000
	βmeas = 0.006
	Δβ = 0.006


8.4.x.6
Summary
This paper presented motivation, theoretical background and methodology to verify performance of the channel model implementation within a BB fading simulator. Detailed mathematical notation of the tested signals was presented to prevent implementation errors and to increase confidence in the verification methods. Verification was performed using the R&S SMW200A Vector Signal Generator. Results show excellent agreement with the reference values. Since the deviations are very small, the impact on the overall measurement uncertainty is almost negligible. However the impact should be investigated in addition. The BB fading simulator is an attractive alternative for MIMO OTA test methodologies which do not require creation of geometrical channel models in free space. 
Table 8.4.x.6-1 shows the summary over all four tests.
Table 8.4.x.6-1: Summary of verification of the channel model implementation 
	Item
	Parameter
	Name
	Result
	Tolerances
	Comments

	1
	Power delay profile
	(PDP
	≤ -31.0 dB
	
	

	2
	Probability distribution
	(PD
	≤ 6.6 %
	
	

	3
	Doppler frequency offset
	Offset error
	≤ 2.2 %
	
	

	4
	Correlation coefficients
	(α, (β
	≤ 0.036
	
	


Note: The exact tolerances are for further study.

--- Text Proposal ends ---
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