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Introduction
In RAN1 channel model ad hoc meeting, the large-scale parameters modeling for UMi and UMa scenarios were agreed as working assumptions, and for indoor hotspot it has to be discussed further.
Discussion
Indoor LSP
In [1], large-scale parameters for beyond 6GHz channel model in indoor hotspot are given.  Frequency dependency of parameters are given by equation  where the value of  somewhat indicates the trend of parameters. For the frequency above 6GHz, the value  in azimuth spread of arrival in the equation is positive and the one for zenith is negative as shown in Table 2‑1 [1].
Table 2‑1
	Model
	LOS
	NLOS

	
	Fitting
	Fitting

	DS
	μDS
	-0.28*log10(1+f)-7.31
	-0.35*log10(1+f)-7.06

	
	σDS
	0.04*log10(1+f)+0.18
	0.10*log10(1+f)+0.04

	ASA
	μASA
	0.07*log10(1+f)+1.39
	-0.22*log10(1+f)+1.98

	
	σASA
	1.78*log10(1+f)-2.46
	1.90*log10(1+f) -2.66

	ZSA
	μZSA
	-0.52*log10(1+f)+1.60
	-0.03*log10(1+f)+0.89

	
	σZSA
	0.07*log10(1+f)+0.005
	0.08



From our measurement data at 26GHz [2] and 39.5GHz in Table 2‑2, the value  in azimuth spread of arrival maybe decreasing with the increasing frequency. 
[bookmark: _Ref447186195]Table 2‑2
	Scenarios
	CATT
	Calculated  result using the proposed equations[1]

	
	LOS
	Office NLOS
	LOS
	NLOS

	
	26G
	39.5G
	26G
	39.5G
	26G
	39.5G
	26G
	39.5G

	

	

	1.37
	0.88
	1.39
	0.42
	1.29
	1.29
	1.26
	1.27

	
	

	0.32
	0.32
	0.27
	0.56
	0.24
	0.24
	0.18
	0.20

	


	

	1.60
	1.36
	1.61
	1.46
	1.49
	1.50
	1.66
	1.63

	
	

	0.20
	0.16
	0.12
	0.20
	0.10
	0.40
	0.07
	0.39

	


	[image: ]
	0.90
	N/A
	0.83
	N/A
	0.85
	0.76
	0.85
	0.84

	
	

	0.14
	N/A
	0.20
	N/A
	0.11
	0.12
	0.08
	0.08


Table 2‑3 shows the comparison of azimuth spread of arrival fitted results for indoor LOS using the measurement data at 26GHz, 28GHz and 39.5GHz. At least for the frequency range from 26GHz to 39.5GHz, the fitting equation in left column provides values closer to ASA measurement results than the fitting equation in right column [1]. More data should be used to derive the exact equation and which should match the measured data as much as possible.
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	Frequency
	ASA 
	LOS Fitted result 
	LOS Fitted result in[1]

	
	μASA
	σASA
	μASA
-0.47*log(1+f)+2.23
	σASA
-0.16*log(1+f)+0.41
	μASA
0.07*log10(1+f)+1.39
	σASA
1.78*log10(1+f)-2.46

	26G(CATT)
	1.6
	0.20
	1.55
	0.184
	1.49
	0.09

	28G(C KT)
	1.57
	0.22
	1.53
	0.180
	1.49
	0.14

	28G(Huawei)
	1.66
	0.12
	1.53
	0.180
	1.49
	0.14

	39.5G(CATT)
	1.36
	0.16
	1.46
	0.157
	1.50
	0.40




Measurement parameters
This section mainly summarizes the correlation parameters in open office at 26GHz and 39.5GHz.
Table 2‑4
	Scenarios
	LOS
	NLOS

	
	26G
	39.5G
	26G
	39.5G

	




Cross-Correlations

	ASA[°] vs SF[dB]
	-0.64
	-0.55
	-0.43
	-0.56

	
	ASA[°] vs K[dB]
	0.21
	0.38
	N/A
	N/A

	
	ASA[°] vs Cluster number
	-0.03
	0.61
	0.11
	-0.56

	
	ASA[°] vs ESA[°]
	0.44
	N/A
	0.64
	N/A

	
	ASA[°] vs DS[ns]
	-0.18
	0.12
	0.19
	-0.16

	
	SF[dB] vs K[dB]
	-0.78
	-0.04
	N/A
	N/A

	
	SF[dB] vs Cluster number
	-0.42
	-0.76
	-0.59
	-0.47

	
	SF[dB] vs DS[ns]
	0.15
	-0.55
	-0.52
	-0.39

	
	K[dB] vs Cluster number
	0.73
	0.23
	N/A
	N/A

	
	K[dB] vs DS[ns]
	0.10
	0.38
	N/A
	N/A

	
	Cluster number vs DS[ns]
	0.63
	0.61
	0.44
	0.23

	Number of clusters(mean)
	11.05
	3.52
	11.39
	2.12



Conclusion
In this contribution, we analysed large-scale parameters modelling, and provided cross correlations measurement data at 26GHz and 39GHz for indoor hotspot. To summarize, we have following proposals:
Proposal 1: The azimuth and zenith angular spread of arrival may have the same tendency corresponding to increasing frequency.
Proposal 2: More data should be used to get the proper values of  and  for the fitting equation .
Proposal 3: Since 30GHz and 70GHz could be target frequency for system simulation, at least the parameters for these two frequencies should match the measured data.
.
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