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1 Introduction
A good progress has been made in RAN1#74bis on fast fading and the discussion results are captured in the draft TR [1]. The following details are necessary to finalize the 3D channel modeling:

1. ESD µ, σ
2. ESA µ, σ
3. EOD mean 
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 and variance of W (
[image: image2.wmf]2

W

s

)
2 Ray tracing setup

For determining the elevation parameters, a ray tracing study is conducted for a typical European city (Vienna city in Austria), whose city layout is as shown in Figure 1. 

[image: image3.emf]
Figure 1 City layout for ray tracing

3 ESD/ESA Parameters
In RAN1#74bis, a working assumption is agreed after discussing a WF [1], to further consider three alternatives on curve fitting of ESD/ESA:

· Mean of ESD model will be down selected:

· For O-2-I LOS, from the 3 alternatives in R1-134944
· For all other cases, between Alt 1 and Alt 2 in R1-134944
· Note that the linear model for UMi in Alt 1 and Alt 2 is a simplified model

It is noted that both Alt 1 and Alt 2 aim to use a linear fitting model for both height and distance, but there is small difference in case of UMi, in which case Alt 2 proposes to use absolute value of height difference instead of height. The four cases for which the curve fitting parameters are to be determined are listed below, as well as consequences from the working assumption:

· K=1 for 3D-UMa-NLOS and 3D-UMa-NLOS-2-I: Use Alt 1 for curve fitting (Alt 1 and Alt 2 are the same)
· K=2 for 3D-UMa-LOS and 3D-UMa-LOS-2-I: either Alt 1 or Alt 3
· K=3 for 3D-UMi-NLOS and 3D-UMi-NLOS-2-I: either Alt 1 or Alt 2
· K=4 for 3D-UMi-LOS and 3D-UMi-LOS-2-I: one of Alt 1, Alt 2 and Alt 3
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Figure 2 ESA/ESD mean for UMa NLOS
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Figure 3 Linear regression for UMa NLOS ESD/ESA Mean

Figure 2 shows means of ESA and ESD for UMa NLOS, where the average is taken over all the points corresponding to on a given UE height at a given location. From the figure, the height dependent trend is not clear, while there is a clear trend that the mean spread decrease as the distance gets larger. Hence, only distance dependency is considered for the curve fitting. 
According to the working assumption agreed for ESD/ESA mean regression model, i.e., µ(k) =max[d(k), a(k)(d2D/1000)+b(k)(hUT - 1.5)+c(k)] with setting the height dependency parameter b(k) = 0, the following is obtained for K=1.
	
	a
	b
	c
	d
	σ

	K=1, ESD
	0.292
	0
	-1.32
	-1.0
	0.236

	K=1, ESA
	0.547
	0
	-0.296
	0
	0.27
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Figure 4 ESA/ESD mean for UMa LOS
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Figure 5 Linear regression for UMa LOS ESD Mean
On the other hand, for UMa LOS (K=2), as shown in Figure 4, a trend can be found that the ESD mean decreases as UE height increases, while for ESA no such trend can be found. Hence, for ESA, a simple linear regression is performed with the ray tracing data with setting the height dependent factor b = 0. For ESD, a linear regression is first performed for a 3rd floor UEs to capture the distance dependency, and another linear regression is performed at the distance of 100m to capture the height dependency as shown in Figure 5. The resulting parameter table is as in the following:
	
	a
	b
	c
	d
	σ

	K=2, ESD
	0.591
	-0.0256
	-4.0
	-1.0
	0.25

	K=2, ESA
	0.391
	0
	-0.226
	0
	0.215


4 ZOD Parameters (
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Figure 6 Height/distant-dependent ZOD mean in 3D-UMa NLOS and LOS
In order to understand the height and distance dependency of ZOD mean (
[image: image16.wmf]q

), ZOD mean (
[image: image17.wmf]q

) plots (Figure 6) are obtained from the ray tracing in the 3D-UMa scenario. From the plots, it is confirmed that the ZOD mean is both height and distance dependent, and ZOD mean decreases as height and distance increase. It is also observed that the height dependency becomes weaker as the distance increases. The height and distance dependency of ZOD mean can be modelled by rational-polynomials. Proposed rational polynomials to model ZOD mean (
[image: image18.wmf]q

) is as in the following, and the height-dependent rational polynomials (dot lines) are plotted together with data in Figure 6.
Proposal: ZOD mean for 3D-UMa is modelled according to the following:
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Figure 7 Height/distant-dependent ZOD standard deviation in 3D-UMa NLOS and LOS
In order to understand the height and distance dependency of ZOD standard deviation (
[image: image24.wmf]W

s

), plots of 
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 (
Figure 7

 REF _Ref371067948 \h 
) are obtained from the ray tracing in the 3D-UMa scenario. From the plots, it is confirmed that  is both height and distance dependent. The height and distance dependency of ZOD mean can be modelled by exponential curve fitting. Proposed curve fitting to model ZOD standard deviation (
[image: image27.wmf]W

s

) is as in the following, and the height-dependent curve fitting results (dot lines) are plotted together with ray tracing data in Figure 7.

Proposal: ZOD standard deviation for 3D-UMa is modelled according to the following:

For NLOS, 
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For LOS, 
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5 Conclusion

This contribution has proposed elevation parameters based upon ray tracing results.

Proposal 1: For ESD/ESA for K=1 (UMa NLOS) and K=2 (UMa NLOS), the following parameter values are proposed for µ(k) =max[d(k), a(k)(d2D/1000)+b(k)(hUT - 1.5)+c(k)]:
	
	a
	b
	c
	d
	σ

	K=1, ESD
	0.292
	0
	-1.32
	-1.0
	0.236

	K=1, ESA
	0.547
	0
	-0.296
	0
	0.27

	K=2, ESD
	0.591
	-0.0256
	-4.0
	-1.0
	0.25

	K=2, ESA
	0.391
	0
	-0.226
	0
	0.215


Proposal 2: ZOD mean for UMa NLOS is modelled according to the following:


[image: image30.wmf])

(

)

(

)

(

1

2

1

UE

UE

UE

h

q

d

h

p

d

h

p

+

+

×

=

q

, where

	3D UMa NLOS
	
[image: image31.wmf].

7

.

38

)

5

.

1

(

50

.

1

)

(

,

490

)

5

.

1

(

179

)

(

,

1

.

88

)

5

.

1

(

0822

.

0

)

(

1

2

1

+

-

-

=

+

-

-

=

+

-

=

UE

UE

UE

UE

UE

UE

h

h

q

h

h

p

h

h

p



	3D UMa LOS
	
[image: image32.wmf].

97

.

4

)

5

.

1

(

946

.

0

)

(

,

1780

)

5

.

1

(

147

)

(

,

4

.

89

)

5

.

1

(

0531

.

0

)

(

1

2

1

+

-

-

=

+

-

-

=

+

-

=

UE

UE

UE

UE

UE

UE

h

h

q

h

h

p

h

h

p




Proposal 3: ZOD standard deviation for 3D-UMa is modelled according to the following:

For NLOS, 
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For LOS, 
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