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	Reason for change:
	Further update LSPs for rural scenario according to measurement results.

	
	

	Summary of change:
	Further update the LSPs based on agreed CR 0012 (R1-1701407) for rural scenario including LoS, NLoS, O2I according to measurement results. The zenith parameters are further updated in section 7.3, where zenith LSPs (ZSA and ZSD) are according to R1-1700417/R1-1700445 with the following method 
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, and O2I LSPs are according to R1-1700445, except the O2I delay spread (DS). The O2I DS is updated to (, ) = (-7.47, 0.15). The main update procedures include, 
1, Combining the sub-channel CIRs into one. 
2, Eliminate the CIRs with low SNR which enlarge the delay spreads. Furthermore, the description of 3D RMa is added.
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Text Proposal

< Unchanged parts are omitted >
6
Scenarios for UE specific elevation beamforming and FD-MIMO
Editor's note: Intended to identify the typical usage scenarios of UE-specific elevation beamforming and FD- MIMO

Scenario 3D-UMi: Urban Micro cell with high (outdoor/indoor) UE density

-
Base Station (BS) is below surrounding buildings.

Scenario 3D-UMa: Urban Macro cell with high (outdoor/indoor) UE density

-
BS is above surrounding buildings.

Scenario 3D-UMa-H: Urban Macro cell with one high-rise per sector and 300m ISD
-
Density of high rise buildings is one per sector.

Scenario 3D-RMa: Rural Macro cell with low to median (outdoor/indoor) UE density

-
BS is above surrounding buildings. The rural deployment scenario focuses on larger and continuous coverage. The key characteristics of this scenario are continuous wide area coverage supporting high speed vehicles.
< Unchanged parts are omitted >
7.3
Fast fading model

< Unchanged parts are omitted >
Table 7.3-6b: Channel model parameters for 3D-RMa
	Scenarios
	Rural

	
	LOS
	NLOS
	O2I

	Delay Spread (DS)

log10([s])
	DS
	-7.49
	-7.43
	-7.47

	
	(DS
	0.55
	0.48
	 0.15

	AoD spread (σASD) log10([(])
	ASD
	0.90
	0.95
	0.69

	
	(e
	0.38
	0.45
	0.09

	AoA spread (σASA) log10([(])
	ASA
	1.52
	1.52
	1.77

	
	(ASA
	0.24
	0.13
	0.04

	ZoA spread (σZSA) log10([(])
	ZSA
	0.47 
	0.58 
	1.09

	
	(ZSA
	0.40 
	0.37 
	0.05

	Shadow fading (SF) [dB]
	SF
	See table 7.2-1

	K-factor (K) [dB]
	K
	7
	N/A
	 N/A

	
	K
	4
	N/A
	 N/A

	Cross-Correlations 
	ASD vs DS
	0
	-0.4
	0

	
	ASA vs DS
	0
	0
	0

	
	ASA vs SF
	0
	0
	0

	
	ASD vs SF
	0
	0.6
	0

	
	DS   vs SF
	-0.5
	-0.5
	0

	
	ASD vs ASA
	0
	0
	-0.7

	
	ASD vs 
	0
	N/A
	N/A

	
	ASA vs 
	0
	N/A
	N/A

	
	DS vs 
	0
	N/A
	N/A

	
	SF vs 
	0
	N/A
	N/A

	Cross-Correlations 1)
	ZSD vs SF
	0.01 
	-0.04 
	 0

	
	ZSA vs SF
	-0.17 
	-0.25 
	 0

	
	ZSD vs K
	0
	N/A
	 N/A

	
	ZSA vs K
	-0.02 
	N/A
	 N/A

	
	ZSD vs DS
	-0.05 
	-0.10 
	 0

	
	ZSA vs DS
	0.27 
	-0.40 
	 0

	
	ZSD vs ASD
	0.73 
	0.42 
	 0.66

	
	ZSA vs ASD
	-0.14 
	-0.27 
	 0.47

	
	ZSD vs ASA
	-0.20 
	-0.18 
	 -0.55

	
	ZSA vs ASA
	0.24 
	0.26 
	-0.22 

	
	ZSD vs ZSA
	-0.07 
	-0.27 
	 0

	Delay distribution
	Exp

	AoD and AoA distribution
	Wrapped Gaussian

	ZoD and ZoA distribution
	Laplacian

	Delay scaling parameter  r(
	3.8
	1.7
	1.7

	XPR [dB]
	
	12
	7
	7

	
	
	4
	3
	3

	Number of clusters
	11
	10
	10

	Number of rays per cluster
	20
	20
	20

	Cluster ASD
	2
	2
	2

	Cluster ASA
	3
	3
	3

	Cluster ZSA
	2
	2.5
	3

	Per cluster shadowing std  [dB]
	3
	3
	3

	Correlation distance in the horizontal plane [m]
XPR [dB]
	DS
	50
	36
	36

	
	ASD
	25
	30
	30

	
	ASA
	35
	40
	40

	
	SF
	37
	120
	120

	
	
	40
	N/A
	N/A

	
	ZSA
	15
	50
	50

	
	ZSD
	15
	50
	50

	NOTE 1:
DS = rms delay spread, ASD = rms azimuth spread of departure angles, ASA = rms azimuth spread of arrival angles, ZSD = rms zenith spread of departure angles, ZSA = rms zenith spread of arrival angles, SF = shadow fading, and K = Ricean K-factor.

NOTE 2:
The sign of the shadow fading is defined so that positive SF means more received power at UT than predicted by the path loss model.


Table 7.3-7: ZSD and ZoD offset parameters for 3D-UMa
	Scenarios
	3D-UMa

	
	LOS
	NLOS
	O-to-I

	
	
	
	
	LOS O-to-I
	NLOS O-to I

	ZoD spread1) (σZSD) log10([(])
	µZSD
	max[-0.5, -2.1(d2D/1000) -0.01 (hUT - 1.5)+0.75]
	max[-0.5, -2.1(d2D/1000) -0.01(hUT - 1.5)+0.9]
	max[-0.5, -2.1(d2D/1000)-0.01 (hUT - 1.5)+0.75]
	max[-0.5, -2.1(d2D/1000)-0.01(hUT - 1.5)+0.9]

	
	(ZSD
	0.40
	0.49
	0.40
	0.49

	ZoD offset
	µoffset,ZOD
	0
	-10^{-0.62log10(max(10, d2D))+1.93-0.07(hUT-1.5)}
	0
	-10^{-0.62log10(max(10, d2D))+1.93-0.07(hUT-1.5)}

	NOTE:
The proposed average ESD is smaller than that of Winner+




Table 7.3-8: ZSD and ZoD offset parameters for 3D-UMi
	Scenarios
	3D-UMi

	
	LOS
	NLOS
	O-to-I

	
	
	
	
	LOS O-to-I
	NLOS O-to I

	ZoD spread1) (σZSD)log10([(])
	µZSD
	max[-0.5, -2.1(d2D/1000)+0.01|hUT - hBS|+0.75]
	max[-0.5, -2.1(d2D/1000) +0.01max(hUT - hBS,0) +0.9]
	max[-0.5, -2.1(d2D/1000)+0.01|hUT - hBS|+0.75]
	max[-0.5, -2.1(d2D/1000)+0.01max(hUT - hBS,0)+0.9]

	
	(ZSD
	0.4
	0.6
	0.4
	0.6

	ZoD offset2)
	µoffset,ZOD
	0
	-10^{-0.55log10(max(10, d2D))+1.6}
	0
	-10^{-0.55log10(max(10, d2D))+1.6}

	NOTE 1:
The proposed average ESD is smaller than that of Winner+

NOTE 2:
The height dependence of ZOD offset observed from the ray-tracing data in R1-135765, R1-135999 and R1-135588 is not showing a common and strong trend.




Table 7.3-9: ZSD and ZoD offset parameters for 3D-RMa
	Scenarios
	3D-RMa

	
	LOS
	NLOS
	O2I

	ZoD spread (σZSD)log10([(])
	µZSD
	0.25 
	0.34 
	0.85

	
	(ZSD
	0.51 
	0.32 
	0.11

	ZoD offset
	µoffset,ZOD
	0
	0
	0


< Unchanged parts are omitted >
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