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1	Introduction
In RAN1 #84bis meeting, the large-scale parameters and related channel model parameters for UMi and UMa scenario have been agreed in [1], [2]. During the email discussion after the meeting, some issues are found on the parameter tables. For example, XPR parameters in UMi are not defined and ZoD spread / ZoD offset parameters in UMi/UMa O2I are not available. In this contribution, the undefined parameters in the current draft TR are proposed, and it also covers remaining issues on channel model parameters
2	Discussion on remaining issues in large-scale parameters
The large-scale parameters and channel model parameters agreed in RAN1 #84 and RAN1 #84bis are summarized in Table 1, Table 2 and Table 3, which is taken from the current Tables in draft TR [3]. For example, XPR parameters, ZoD spread and ZoD offset parameters are missing to implement the channel model. Furthermore, it is observed that the cross-correlation matrix for O2I case defined by the parameters in [3] is not positive definite. The parameters need to be clarified are color-marked in Table 1, 2 and 3.
Table 1: Channel model parameters for UMi-Street Canyon (for f > 6 GHz), from [3]
	Scenarios
	UMi – Street Canyon

	
	LOS
	NLOS
	O-to-I

	Delay spread (DS)
log10([s])
	DS
	[-0.24*log10(1+f) – 7.14]
	[-0.24*log10(1+f) – 6.83]
	[-6.62]

	
	DS
	0.38
	[0.16*log10(1+f) + 0.28]
	[0.32]

	AoD spread (σASD) log10([])
	ASD
	-0.05 log10(1+f) + 1.21
	-0.23 log10(1+f)  + 1.53
	1.25

	
	ASD
	0.41
	0.11 log10(1+f)  + 0.33
	0.42

	AoA spread (σASA) log10([])
	ASA
	-0.08 log10(1+f) + 1.73
	-0.08 log10(1+f)  + 1.81
	1.76

	
	ASA
	0.014 log10(1+f) + 0.28
	0.05 log10(1+f)  + 0.3
	0.16

	ZoA spread (σZSA) log10([])2)
	ZSA
	-0.1 log10(1+f) + 0.73
	-0.04 log10(1+f)  + 0.92
	1.01

	
	ZSA
	-0.04 log10(1+f) + 0.34
	-0.07 log10(1+f)  + 0.41
	0.43

	Shadow fading (SF) [dB]
	SF
	See table 7.4.1-1
	See table 7.4.1-1
	

	K-factor (K) [dB]
	K
	9
	N/A
	N/A

	
	K
	5
	N/A
	N/A

	Cross-Correlations 
	ASD vs DS
	0.5 
	0 
	0.4

	
	ASA vs DS
	0.8 
	0.4 
	0.25

	
	ASA vs SF
	-0.4 
	-0.4 
	0.53

	
	ASD vs SF
	-0.5 
	0 
	0.2

	
	DS  vs SF
	-0.4 
	-0.7 
	-0.5

	
	ASD vs ASA
	0.4 
	0 
	0

	
	ASD vs 
	-0.2 
	N/A
	N/A

	
	ASA vs 
	-0.3 
	N/A
	N/A

	
	DS vs 
	-0.7 
	N/A
	N/A

	
	SF vs 
	0.5 
	N/A
	N/A

	Cross-Correlations 1)
	ZSD vs SF
	0 
	0 
	-0.15

	
	ZSA vs SF
	0 
	0 
	0.4

	
	ZSD vs K
	0 
	N/A
	N/A

	
	ZSA vs K
	0 
	N/A
	N/A

	
	ZSD vs DS
	0 
	-0.5 
	0.01

	
	ZSA vs DS
	0.2 
	0 
	-0.53

	
	ZSD vs ASD
	0.5 
	0.5 
	-0.2

	
	ZSA vs ASD
	0.3 
	0.5 
	0.42

	
	ZSD vs ASA
	0 
	0 
	-0.21

	
	ZSA vs ASA
	0 
	0.2 
	0.23

	
	ZSD vs ZSA
	0 
	0 
	0.38

	Delay distribution
	Exp
	Exp
	Exp

	AoD and AoA distribution
	Wrapped Gaussian

	ZoD and ZoA distribution
	Laplacian

	Delay scaling parameter  r
	3
	2.1
	2.2

	XPR [dB]
	
	
	
	9

	
	
	
	
	5

	Number of clusters
	12
	19
	[12]

	Number of rays per cluster
	20
	20
	[20]

	Cluster DS [ns]
	-12.0* log10(1+f) + 36.6
	11
	 

	Cluster ASD [degrees]
	3
	10
	5

	Cluster ASA[degrees]
	17
	22
	20

	Cluser ZSA[degrees]
	7
	7
	6

	Per cluster shadowing std  [dB]
	5
	3.09* log10(1+f) + 5.72
	4

	Correlation distance in the horizontal plane [m]
	DS
	7
	10
	10

	
	ASD
	8
	10
	11

	
	ASA
	8
	9
	17

	
	SF
	10
	13
	7

	
	
	15
	N/A
	N/A

	
	ZSA
	[-4.95*log10(1+f)+12.65]
	10
	25

	
	ZSD
	[-3.76*log10(1+f)+11.92]
	10
	25



Table 2: ZSD and ZoD offset parameters for UMi – Street Canyon, from [3]
	Scenarios
	UMi – Street Canyon

	
	LOS
	NLOS
	O-to-I

	
	
	
	
	LOS O-to-I
	NLOS O-to I

	ZoD spread1) (σZSD)log10([])
	µZSD
	max[-0.21, -14.8(d2D/1000) + 0.01|hUT-hBS| + 0.83]
	max[-0.5, -3.1(d2D/1000) + 0.01max(hUT-hBS,0) +0.2]
	N/A
	N/A

	
	ZSD
	0.35
	0.35
	N/A
	N/A

	ZoD offset2)
	µoffset,ZOD
	0
	-10^{-1.5log10(max(10, d2D))+3.3}
	N/A
	N/A

	f is carrier frequency in GHz; d2D is MS-BS distance in km.
hBS and hUT are antenna height in m for BS and UT separately 




Table 3: ZSD and ZoD offset parameters for Uma, from [3]
	Scenarios
	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) +0.9]
	N/A
	N/A

	
	ZSD
	0.40
	0.49
	N/A
	N/A

	ZoD offset
	µoffset,ZOD
	0
	e(f)-10^{a(f) log10(max(b(f), d2D))+c(f)}
	N/A
	N/A

	f is carrier frequency in GHz; d2D is MS-BS distance in km.
For NLOS ZOD offset: a(f) = 208log10(f)-782; b(f) = 0.025; c(f) = -0.13log10(f)+2.03; e(f) = 7.66log10(f)-5.96. 





In the UMi channel model parameter proposal [4], the most of LSPs are analyzed based on many measurement data and ray-tracing. However, the channel modeling parameters with the lack of measurement data was adopted from 3D-SCM [TR36.873]. In the same manner, the XPR measurement data is not enough to analyze over all frequency range, then it is proposed to reuse the numbers from 3D-SCM. It can be updated later if needed and when many measurement datasets are available to model.
Proposal 1: Reuse the mean and standard deviation of XPR parameters from TR36.873 model
	UMi-SC
	LoS
	NLoS

	XPR [dB]
	
	9
	8

	
	
	3
	3



The LoS cluster DSin the current agreement has larger value than NLoS cluster DS. For example, 26.5 ns is modeled as LoS cluster DS in 6 GHz compared to 11 ns in NLoS cluster DS. To fix the larger cluster DS over frequency, fixed cluster DS in LoS is preferable and smaller value than NLoS value is proposed. Also, it is proposed to reuse NLoS cluster DS value for O2I scenarios.
Proposal 2: Adopt the cluster DS as fixed number, 5 for LoS and 11 for O2I
	UMi-SC
	LoS
	NLoS
	UMi O2I
	UMa O2I

	Cluster DS [ns]
	5
	11
	11
	11



The per-cluster shading std in NLoS has larger value in higher frequency. For example, 11 dB values are calculated in 60 GHz, which is large SF value, even larger than general SF factor, 7.8 dB. As like the same manner on cluster parameters which is taken from 3D-SCM, TR36.873, the 3dB value for both LoS and NLoS is proposed.
Proposal 3: Modify the per-cluster SF parameters for both UMi LoS and NLoS to 3 dB adopting from TR36.873
	UMi-SC
	LoS
	NLoS

	Per cluster shadowing std  [dB]
	3
	3



In O2I channel parameter, the LSPs are taken from the 3D-SCM model. In 3D-SCM, the ZoD parameters are modelled as same as O2O case. In the same manner, the ZoD spread and ZoD offset parameters can be reuse from O2O parameters.
Proposal 4: Reuse ZoD spread and ZoD offset for UMi O2I and UMa O2I from UMi O2O and UMa O2O, respectively

It is commonly accepted that the cross-correlation value less than 0.4 can be considered lowly correlated, then the LSP cross-correlation matrix for O2I scenarios can become positive definite by setting entries with values <0.4 to zero. 
Proposal 5: Adopt the revised cross-correlation parameters for O2I scenarios in Table 4
Table 4: revised cross-correlation parameters
	UMi / UMa O2I

	Cross-Correlations 
	ASD vs DS
	0.4

	
	ASA vs DS
	0

	
	ASA vs SF
	0.53

	
	ASD vs SF
	0

	
	DS  vs SF
	-0.5

	
	ASD vs ASA
	0

	
	ASD vs 
	N/A

	
	ASA vs 
	N/A

	
	DS vs 
	N/A

	
	SF vs 
	N/A

	Cross-Correlations 1)
	ZSD vs SF
	0

	
	ZSA vs SF
	0.4

	
	ZSD vs K
	N/A

	
	ZSA vs K
	N/A

	
	ZSD vs DS
	0

	
	ZSA vs DS
	-0.53

	
	ZSD vs ASD
	0

	
	ZSA vs ASD
	0.42

	
	ZSD vs ASA
	0

	
	ZSA vs ASA
	0

	
	ZSD vs ZSA
	0



Proposal 6: Remove square brackets in Table 1 UMi channel parameters, if there is no other proposal to update

3	Conclusion
Proposal 1: Reuse the mean and standard deviation of XPR parameters from TR36.873 model
Proposal 2: Adopt the cluster DS as fixed number, 5 for LoS and 11 for O2I
Proposal 3: Modify the per-cluster SF parameters to 3 dB for both UMi LoS and NLoS adopting from TR36.873
Proposal 4: Reuse ZoD spread and ZoD offset for UMi O2I and UMa O2I from UMi O2O and UMa O2O, respectively
Proposal 5: Adopt the revised cross-correlation parameters for O2I scenarios in Table 4
Proposal 6: Remove square brackets in Table 1 UMi channel parameters, if there is no other proposal to update
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