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1. Introduction & Background
The characterization of elevation parameters has been discussed in the RAN1#74bis. In this contribution, we continue to discuss the remaining issues about EOD model, ESD model and several other issues.
2. Discussion
2.1. EOD offset model 
The working assumption on  EOD generation is: 
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· Xn~ uniform distribution to the discrete set of {1,–1}

· Yn ~ N(0,σEoD/7)

· W ~ N(0, σEoD-offset)
And the model of theta offset was not concluded in last meeting.
A detailed offset modelling has been proposed in [1][2], where offset is modelled as an exponential function of distance. In last meeting other company proposes to model offset as a power function of distance, in the following form:
µ =10^{A*log10(max(25, d2D)) -B*(hUT) +C },
where the coefficients A, B, and C are to be decided.

We reprocess our measurement data based on the above expression. The outcome is as follows: 
Proposal 1:
· Mean of UMa NLoS  offset: 
· µ= 10^{-0.626*log10(d2D)+2.204-0.08*hUT}

· Mean of UMi NLoS offset mean:
· µ = 10^{-1.36 *log10(d2D)+ 2.793-0.08*hUT}

Please note that coefficients A, and C are determined based on our measurement results and coefficient B (-0.08) and are borrowed from [3], because measurement results is for ground UE only.
Based on measurement results, the fluctuation of offset (standard deviation of W) is proposed to be:

· 
UMa NLoS : 
· σ = 0.57
· UMi NLoS
· σ = 8.54
Mean and variance of offset could be considered as zero in LoS case (both LoS and LoS-2-I).
2.2. ESD model 

The ESD model was agreed that the large scale elevation parameters for fast-fading could be provided separately for LOS/NLOS, outside user and O2I cases. And the working assumption provides 3 options as below,

Alt1:

· µ(k) =max[d(k), a(k)(d2D/1000)+b(k)(hUT - 1.5)+c(k)], 
· d(k) value is FFS, chosen in the range [-1, 0] 
Alt2: 
· µ(k) =max[d(k), a(k)(d2D/1000)+b(k)(hUT)+c(k)], for UMa cases
· µ(k) =max[d(k), a(k)(d2D/1000)+b(k)|hBS-hUT|+c(k)] ,for UMi cases
Alt3: 

· For LOS O-2-I cases,
·  mean ESD µ = arctan(3cos(ω)/L)

· where 

· ω=arctan((hBS-hUT )/d)

· L is the 3D distance between eNB antennas and UE (or center of the wall)

· d is the horizontal distance between eNB and UE (or the center of the wall) 

For alt.2, the angle spread in elevation increases with respect to the relative height difference between UE and BS (instead of UE height). The above tendency matches with our measurements in [4], therefore we propose:
Proposal 2:
Use alt. 2 to model height and distance dependent ESD.
UMa coefficients according to alt. 2 are provided as below:
· 3D-UMa-NLOS: µ =max[-1,-1.604(d2D/1000)+1.12+0.008(hUT)]
· 3D-UMa-LOS: µ =max[-1,-1.054(d2D /1000)+1.042+0.008(hUT)]
2.3. Other remaining issues
Besides the model of EOD offset and the ESD, there are several open issues. 
· 2D correlation distance of ESA and ESD

· Vertical correlation distance of ESA and ESD
· Cluster ESA and ESD
For the 2D correlation distance, we propose the value from field measurements in UMi.
Proposal 3: 2D correlation distance for UMi
Table 1 UMI 2D correlation distance
	
	LOS
	NLOS

	ESA
	6m
	8m

	ESD
	6m
	8m


The 2D correlation distance for UMA is not provided due to the limitation of measurement sample’s position.

Regarding vertical correlation of ESA/ESD, the correlation of different height seems marginal considering the isolation between floor.
Proposal 4:

ESA/ESD for UEs at different floors could be considered as independent.
Respectively the cluster ESA/ESD for UMa/UMi is provided:
Table 2 UMa CESA/CESD
	
	Cluster

Number
	CESA (degrees)
	CESD (degrees)

	LOS
	11
	7
	5

	NLOS
	12
	5
	3


Table 3 UMi CESA/CESD

	
	CluNum
	CESA

(degrees)
	CESD

(degrees)

	LOS
	17
	9
	6

	NLOS
	19
	10
	7


3. Conclusion
In this contribution, we mainly discuss the EOD offset model, ESD model and several other remaining issues. We provide several proposals as below.
Proposal 1:
Mean and standard deviation of NLoS offset:

· UMa NLoS and UMa NLoS-2-I : 
· Mu = 10^{-0.626*log10(d2D)+2.204-0.08*hUT}
· σ = 0.57
· UMi NLoS and UMa NLoS-2-I:
· Mu = 10^{-1.36 *log10(d2D)+ 2.793-0.08*hUT}
· σ = 8.54
Offset in LoS may be considered as zero.
Proposal 2:

Use alt. 2 to model height and distance dependent ESD:

Alt2: 

· µ(k) =max[d(k), a(k)(d2D/1000)+b(k)(hUT)+c(k)], for UMa cases
· µ(k) =max[d(k), a(k)(d2D/1000)+b(k)|hBS-hUT|+c(k)] ,for UMi cases
Coefficients for UMa can be as follows:

· 3D-UMa-NLOS: µ =max[-1,-1.604(d2D/1000)+1.12+0.008(hUT)]
· 3D-UMa-LOS: µ =max[-1,-1.054(d2D /1000)+1.042+0.008(hUT)]
Proposal 3: 2D correlation distance for UMi

Table 2 2D correlation distance of ESD and ESA
	
	LOS
	NLOS

	ESA
	6m
	8m

	ESD
	6m
	8m


The 2D correlation distance for UMa is not provided, because of the limitation of measurement sample’s position
Proposal 4:

ESA/ESD for UEs at different floors could be considered as independent.
Proposal 5:

UMa CESA/CESD
	
	Cluster

Number
	CESA 
(degrees)
	CESD 
(degrees)

	LOS
	11
	7
	5

	NLOS
	12
	5
	3


UMi CESA/CESD

	
	Cluster

Number
	CESA

(degrees)
	CESD

(degrees)

	LOS
	17
	9
	6

	NLOS
	19
	10
	7
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