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1. Background and introduction
In the RAN1#88 meeting, the 3D modeling of Rural scenario was discussed [1][2]. Several issues were raised during the on/offline discussions. In this contribution, we present the updated measurement results and further observations on RMa channel models. 
2. Discussion 
2.1. Updated RMa O2I results
The system setup of RMa measurements are the same as presented in the previous contribution [3]. The measurement campaigns are illustrated as Figure 1.
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Figure 1 The view of Transimitter and receiver points
Further measurement results are included for data analysis of O2I scenarios. Besideds that some unresonable results due to low SINR are removed in this version. The delay spreads, angle spreads in both azimuth and zenith are illustrated in Figure 2-4.
Updated Delay Spread
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Figure 2 Delay spread distribution in RMA O2I
Updated ASA and ASD
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(a) O2I ASA                            (b) O2I ASD

Figure 3 ASA and ASD distribution in RMA O2I
Updated ZSA and ZSD
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(a) O2I ZSA                          (b) O2I ZSD
Figure 4 ZSA and ZSD distribution in RMA O2I
The delay spreads are calculated from the power delay profiles. And the results are in accordance with log-normal distribution. The distribution of azimuth and zenith are firstly analysed though SAGE processing and then do the statistics. The statistical parameters are list in the Table 1.
Table 1Large scale parameters for RMa O2I
	
	
	O2I updated

	DS(log10(s))
	mean
	-7.47

	
	std
	0.24

	ASD(log10(o))
	mean
	0.67

	
	std
	0.18

	ASA(log10(o))
	mean
	1.66

	
	std
	0.211

	ZSA(log10(o))
	mean
	0.93

	
	std
	0.224

	ZSD(log10(o))
	mean
	0.4

	
	std
	0.18


Proposal 1 :
Use the values in table 1for RMA O2I scenario in TR36.873.
2.2. ZoD offset in RMa NLoS
The nlos scenario is due to building blocked between transmitter and receiver points. Only limited nlos data could be used for the ZoD offset observation. Figure 5 gives the comparison of ZoD mean values and los direction. The distance is from 200m to 350m.
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Figure 5 ZoD offset in RMA NLoS
Observation 1:
The ZoD offset is not obvious in the our RMa NLoS measurement campaign. 
Table 2 ZoD offset in RMa scenario
	Scenarios
	LOS
	NLOS

	ZoD offset
	µoffset,ZOD
	0
	[0]


Proposal 2: 
The ZoD offset of RMa NLoS should be set as zero, unless other measurement could give more implication.
2.3. Cross-correlations and confidence intervals
The cross-correlations of zenith and other parameter are the same as in [2]. The confidence intervals are calculated according to the Fisher transformation [4]. As requested in the offline discussion, we present the coefficients and the associated confidence intervals as below. The coefficients in the table below is positive definite.
	Table 3 Cross-correlation and confidence interval in 3D RMa
　
	　
	LoS
	NLoS
	O2I

	　
	　
	coefficient
	confidence interval
	coefficient
	confidence interval
	coefficient
	confidence interval

	Cross-Correlations
	ASD vs DS
	Reuse M.2135
	0
	-0.1477,0.0188

	
	ASA vs DS
	
	0
	-0.1019,0.065

	
	ASA vs SF
	
	0
	-0.076,0.0912

	
	ASD vs SF
	
	0
	-0.069,0.97

	
	DS   vs SF
	
	0
	-0.1, 0.067

	
	ASD vsASA
	
	-0.7
	-0.74，-0.65

	
	ASD vs K
	
	N/A
	N/A

	
	ASA vs K
	
	N/A
	N/A

	
	DS vs K
	
	N/A
	N/A

	
	SF vs K
	
	N/A
	N/A

	Cross-Correlations 1)
	ZSD 

vs SF
	0.01
	-0.1, 0.11
	-0.04
	-0.18, 0.11
	 0
	-0.153, 0.166

	
	ZSA vs SF
	-0.17
	-0.27, -0.07
	-0.25
	-0.38,  -0.11
	 0
	-0.151, 0.169

	
	ZSD vs K
	0
	-0.1, 0.1
	N/A
	　N/A
	 N/A
	　N/A

	
	ZSA vs K
	-0.02
	-0.1, 0.11
	N/A
	　N/A
	 N/A
	N/A

	
	ZSD 

vs DS
	-0.05
	-0.15, 0.05
	-0.1
	-0.24  ,0.05
	 0
	-0.10, 0.21

	
	ZSA vs

 DS
	0.27
	0.17, 0.36
	0.4
	0.27, 0.52
	 0
	-0.168, 0.152

	
	ZSD 

vs ASD
	0.73
	0.68, 0.77
	0.42
	0.29，0.53
	 0.66
	0.59, 0.74

	
	ZSA vs

ASD
	-0.14
	-0.24, 0.04
	-0.27
	-0.40，-0.13
	 0.47
	0.34, 0.59

	
	ZSD vs ASA
	-0.20
	-0.3, -0.1
	-0.18
	-0.32, -0.04
	 -0.55
	-0.67,  -0.45

	
	ZSA vs

 ASA
	0.24
	0.14, 0.33
	0.26
	0.12, 0.39
	-0.22 
	-0.37,  -0.06

	
	ZSD vs

ZSA
	-0.07
	-0.17, 0.03
	-0.27
	-0.40, -0.13
	 0
	-0.17, 0.16


Proposal 3:
Use the cross-correlations in Table 3 in the 3D RMa scenarios in TR 36.873.
2.4. Updated O2O ZSD and ZSA 
The updated the O2O ZSD and ZSA are combined from [5][3] using the following methods.
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The updated O2O ZSD and ZSA in RMa are as follows. It is the same as [2]
Table 4 O2O ZSD and ZSA in RMa
	
	
	LOS
	NLOS

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

	
	(ZSA
	0.40 
	0.37 

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

	
	(ZSD
	0.51 
	0.32 


Proposal 4:
Use the O2O ZSD and ZSA in Table 4 in TR36.873 RMa scenario.
3. Conclusion
In this contribution, we present the updated large scale parameters of RMA O2I, observations on ZoD offset and cross-correlations.
Observation 1:
The ZoD offset is not obvious in the our RMa NLoS measurement campaign. 
Proposal 1 :
Use the values in Table 1for RMA O2I scenario in TR36.873.
Proposal 2:
The ZoD offset of RMa NLoS should be set as zero, unless other measurement could give more implication.
Proposal 3:
Use the cross-correlations in Table 3 in the 3D RMa scenarios in TR 36.873.
Proposal 4:
Use the O2O ZSD and ZSA in Table 4 in TR36.873 RMa scenario.
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