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1	Introduction
In the RAN#69, a SID for above 6 GHz channel modelling was approved in [1]. In the RAN1#84 meeting, it was proposed jointly by 23 companies in [2] that three deployment scenarios should be investigated as first priority for the channel model SI. The indoor hotspot scenario is included in the scenario set. Since the indoor scenario was not investigated in the latest 3GPP channel modelling activities, many of the indoor channel characteristics have not been fully studied after LTE-Advanced channel modelling activities. Some recent measurements for indoor channels in above 6 GHz have been reported in [3] and [4]. Considering the agreed requirements for 5G channel modelling in [5], it is necessary to further investigate the channel characteristics of indoor hotspot.
In this contribution, the large-scale channel characteristics are outlined for frequency range up to 100 GHz. These characteristics include delay spread, azimuth angle spread, and elevation angle spread for extension of up to 100 GHz frequency. The frequency-dependent behaviour of the LSPs in the channel model has also been investigated. 
2	Indoor hotspot large scale channel characteristics study
For InH scenarios, some investigation of fast fading modelling has been conducted based on both measurements and ray-tracing. Both indoor office and shopping mall environments have been investigated at frequencies including 2.9 GHz, 3.5 GHz, 6 GHz, 14 GHz, 15 GHz, 20 GHz, 28 GHz, 29 GHz, 60 GHz, and 73 GHz. Some preliminary analysis on large-scale channel characteristics has been summarized in Table 3 to Table 7 in appendix A. Although it is still too early to apply these results to the full frequency range up to 100 GHz, these preliminary investigations have provided insight into the channel characteristics across the extended frequency range.
The preliminary analysis results shown in Table 1 and Table 2, illustrate the frequency dependency of large-scale channel characteristics across the measured frequency range. For some LSPs, frequency dependency can be observed, but for some other LSPs, no strong frequency dependency is observed. Since for some cases, the number of data samples for frequencies available for analysis is limited, it is not yet easy to come to a conclusion. The observations indicate that, for some of the LSP, frequency dependency should be further studied for channel modelling for the frequency range up to 100 GHz.
[bookmark: _Ref445180275]Table 1. Analysis on frequency dependency on LSP for indoor office
	Model
	LOS
	NLOS

	
	fitting
	Avg.
	IMT-A1
	fitting
	Avg.
	IMT-A1

	DS
	Median [ns]
	-0.77*log10(1+f)+30.61
	28.22 
	N/A
	-11.64*log10(1+f)+54.53
	38.94
	N/A

	
	μDS
	-0.28*log10(1+f)-7.31
	-7.71 
	-7.70
	-0.35*log10(1+f)-7.06
	-7.55
	–7.41

	
	σDS
	0.04*log10(1+f)+0.18
	0.24 
	0.18
	0.10*log10(1+f)+0.04
	0.19
	0.14

	ASA
	Median [°]
	11.47*log10(1+f)+9.23
	26.77 
	N/A
	-17.89*log10(1+f)+71.83
	44.48
	N/A

	
	μASA
	0.07*log10(1+f)+1.39
	1.51 
	1.62
	-0.22*log10(1+f)+1.98
	1.6
	1.77

	
	σASA
	1.78*log10(1+f)-2.46
	0.60 
	0.22
	1.90*log10(1+f) -2.66
	0.6
	0.16

	ZSA
	Median [°]
	-5.90*log10(1+f)+29.77
	7.13 
	N/A
	-0.56*log10(1+f)+8.14
	5.97
	N/A

	
	μZSA
	-0.52*log10(1+f)+1.60
	0.76 
	N/A
	-0.03*log10(1+f)+0.89
	0.77
	N/A

	
	σZSA
	0.07*log10(1+f)+0.005
	0.12 
	N/A
	0.08
	0.08
	N/A

	K
	μK
	0.84*log10(1+f)+2.12
	3.38 
	7
	N/A
	N/A 
	N/A

	
	σK
	-0.58*log10(1+f)+6.19
	4.16 
	4
	N/A
	N/A 
	N/A

	ASD
	μZSD
	N/A
	1.08 
	1.60
	N/A
	N/A 
	1.62

	
	σZSD
	N/A
	0.23 
	0.18
	N/A
	N/A 
	0.25

	ZSD
	μZSD
	N/A
	0.40 
	N/A
	N/A
	N/A 
	N/A

	
	σZSD
	N/A
	0.23 
	N/A
	N/A
	N/A 
	N/A


1.The IMT-A results for InH are based on 2D channel model
[bookmark: _Ref445180277]Table 2. Analysis on frequency dependency on LSP for shopping mall
	Model
	LOS
	NLOS

	
	fitting
	Avg.
	IMT-A1
	fitting
	Avg.
	IMT-A1

	DS
	Median [ns]
	-13.31*log10(1+f)+60.24
	41.75
	N/A
	-23.90*log10(1+f)+89.31
	56.12
	N/A

	
	μDS
	 -0.13*log10(1+f)-7.27
	-7.47
	-7.70
	-0.13*log10(1+f)-7.01
	-7.21
	–7.41

	
	σDS
	0.007*log10(1+f)+0.30
	0.31
	0.18
	0.007*log10(1+f)+0.19
	0.21
	0.14

	ASA
	Median [°]
	-19.01*log10(1+f)+67.41
	39.06
	N/A
	5.43*log10(1+f)+29.02
	37.13
	N/A

	
	μASA
	-0.21*log10(1+f)+1.83
	1.51
	1.62
	 0.10*log10(1+f)+1.54
	1.7
	1.77

	
	σASA
	-0.08*log10(1+f)+0.38
	0.25
	0.22
	 -0.13*log10(1+f)+0.35
	0.15
	0.16

	ZSA
	Median [°]
	9.64*log10(1+f)-8.56
	5.82
	N/A
	0.46*log10(1+f)+3.35
	4.05
	N/A

	
	μZSA
	0.38*log10(1+f)+0.16
	0.75
	N/A
	0.15*log10(1+f)+0.54
	0.77
	N/A

	
	σZSA
	-0.33*log10(1+f)+0.73
	0.23
	N/A
	-0.08*log10(1+f)+0.26
	0.13
	N/A

	K
	μK
	-2.53*log10(1+f)+4.34
	0.57
	7
	N/A
	N/A
	N/A

	
	σK
	-0.44*log10(1+f)+3.85
	3.19
	4
	N/A
	N/A 
	N/A

	ASD
	Median [°]
	1.03*log10(1+f)+19.96
	23.5
	N/A
	-19.33*log10(1+f)+86.74
	57.91
	N/A

	
	μZSD
	 0.18*log10(1+f)+1.09
	1.36
	1.60
	-0.14*log10(1+f)+1.93
	1.72
	1.62

	
	σZSD
	-0.11*log10(1+f)+0.55
	0.17
	0.18
	0.04*log10(1+f)+0.06
	0.14
	0.25

	ZSD
	Median [°]
	1.97*log10(1+f)+1.04
	3.98
	N/A
	-5.95*log10(1+f)+16.96
	8.09
	N/A

	
	μZSD
	0.18*log10(1+f)+0.38
	0.67
	N/A
	-0.25*log10(1+f)+1.27
	0.89
	N/A

	
	σZSD
	 -0.25*log10(1+f)+0.75 
	0.37
	N/A
	0.01*log10(1+f)+0.17
	0.19
	N/A


1.The IMT-A results for InH are based on 2D channel model
3	Conclusion
In this contribution, the large-scale channel characteristics have been investigated for indoor hotspot scenarios, including indoor office and shopping mall. In light of these observations, the following is proposed:
Proposal 1: The observations indicate that, for some of the LSP, frequency dependency should be studied for channel modelling for the frequency range up to 100 GHz.
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Appendix A:	InH Large-scale channel characteristics
[bookmark: _Ref435453544]Table 3. Preliminary Indoor office large-scale channel characteristics (part 1)
	
	3.5GHz1
	6GHz1
	20 GHz2
	28GHz3
	73GHz4 
	73GHz5
	28GHz5

	Scenarios
	LOS
	NLOS
	LOS
	NLOS
	LOS
	LOS
	Hybrid
	LOS
	NLOS
	LOS
	NLOS

	Delay spread ()
log10(seconds)
	Median(ns)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	14.53 
	23.06 
	10.58 
	23.28 

	
	DS 
	TBD
	TBD
	TBD
	TBD
	-7.33
	-7.75
	-8.1
	-7.85 
	-7.67 
	-7.97
	-7.7

	
	DS 
	TBD
	TBD
	TBD
	TBD
	0.1
	0.13
	0.4
	0.18 
	0.2 
	0.25
	0.2

	Delay distribution
	TBD
	TBD
	TBD
	TBD
	TBD
	Exponential
	Exponential
	Exponential

	AoA spread (ASA) 
log10(degrees)
	Median(deg)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	30.48 
	37.46 
	28.24 
	47.51 

	
	ASA 
	3GPP
	3GPP
	1.72
	1.49
	TBD
	1.57
	1.6
	1.46 
	1.54 
	1.43
	1.66

	
	ASA 
	3GPP
	3GPP
	0.14
	0.23
	TBD
	0.22
	0.37
	0.13 
	0.19 
	0.14
	0.12

	AoD spread (ASD) 
log10(degrees)
	Median(deg)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ASD 
	3GPP
	3GPP
	1.34
	1.49
	1.8
	1.08
	1.5
	TBD
	TBD
	TBD
	TBD

	
	ASD 
	3GPP
	3GPP
	0.15
	0.08
	0.09
	0.23
	0.26
	TBD
	TBD
	TBD
	TBD

	ZoA spread (ZSA)
log10(degrees)
	Median(deg)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	4.37 
	5.71 
	9.9 
	6.24 

	
	ZSA 
	1.02
	1.08
	1.33
	0.95
	TBD
	0.67
	-0.025d+1.18
	0.62 
	0.76 
	1
	0.79

	
	ZSA 
	0.41
	0.36
	0.07
	0.28
	TBD
	0.17
	0.30
	0.14 
	0.08 
	0.05
	0.08

	ZoD spread (ZSD)
log10(degrees)
	Median(deg)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSD 
	1.22
	1.26
	1.25
	1.48
	0
	0.40
	-0.040d+1.45
	TBD
	TBD
	TBD
	TBD

	
	ZSD 
	0.23
	0.67
	0.25
	0.09
	0.48
	0.23
	0.33
	TBD
	TBD
	TBD
	TBD

	AoD and AoA distribution
	TBD
	TBD
	TBD
	TBD
	TBD
	Laplacian
	Uniform
	Wrapped Gaussian

	ZoD and ZoA distribution
	Gaussian
	TBD
	TBD
	TBD
	Laplacian
	Laplacian
	Laplacian

	Delay scaling parameter r
	TBD
	TBD
	TBD
	TBD
	TBD
	1.95
	2.4
	2.03
	1.35
	2.23
	1.78

	XPR (dB)
	XPR 
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	15
	10
	6
	TBD
	TBD

	
	XPR 
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	2
	7.5
	10
	TBD
	TBD

	LOS Ricean K factor (dB) * 
	K 
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	8
	TBD
	N/A
	TBD
	N/A

	
	K 
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	3
	TBD
	N/A
	TBD
	N/A


1. From BUPT based on measurement
2. From DOCOMO based on measurement
3. From KT based on measurement
4. From Nokia/NYU based on ray-tracing
5. From Huawei based on measurement

Table 4. Preliminary Indoor office large-scale channel characteristics (part 2)
	
	14GHz1
	28GHz1
	15GHz2
	2.9GHz3
	29GHz3
	28GHz4
	73GHz4

	Scenarios
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS

	Delay spread ()
log10(seconds)
	Median(ns)
	27.78
	36.92
	29.35
	43.16
	22.9
	42.4
	24
	45
	25
	36
	TBD
	TBD
	TBD
	TBD

	
	DS 
	-7.60
	-7.47
	-7.55
	-7.41
	-7.65
	-7.43
	-7.7 
	-7.4 
	-7.6 
	-7.5
	TBD
	TBD
	TBD
	TBD

	
	DS 
	0.27
	0.22
	0.15
	0.17
	0.2
	0.17
	0.29
	0.14 
	0.37 
	0.18
	TBD
	TBD
	TBD
	TBD

	Delay distribution
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	Exponential
	TBD
	TBD
	TBD
	TBD

	XPR (dB)
	XPR 
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	14
	10.4
	22.8
	15.4

	
	XPR 
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	1.5
	9.7
	2.4
	8


1. From CMCC&BUPT based on measurement
2. From Ericsson based on measurement
3. From Qualcomm based on measurement
4. From NYU based on measurement
Table 5. Preliminary Indoor office large-scale channel characteristics (part 3)
	Parameters
	3.5GHz1
	20GHz2
	28GHz3
	73GHz4
	28GHz5
	73GHz5

	
	LOS
	NLOS
	LOS
	LOS
	Hybrid
	LOS
	NLOS
	LOS
	NLOS

	Correlation distance (m)
	DS [ns] 
	TBD
	TBD
	TBD
	　
	TBD
	2.26 
	2.47 
	1.85 
	1.69 

	
	ASD [deg] 
	TBD
	TBD
	TBD
	　
	TBD
	2.01 
	1.83 
	1.96 
	0.67 

	
	ASA [deg] 
	TBD
	TBD
	TBD
	　
	TBD
	2.07 
	2.61 
	2.06 
	1.62 

	
	ZSD [deg] 
	4
	4
	TBD
	　
	TBD
	3.01 
	2/23 
	3.03 
	2.02 

	
	ZSA [deg] 
	4
	4
	TBD
	　
	TBD
	2.65 
	2.54 
	2.09 
	0.83 

	
	SF [dB] 
	TBD
	TBD
	TBD
	　
	TBD
	1.64 
	1.14 
	0.28 
	2.45 

	
	K [dB] 
	TBD
	TBD
	TBD
	　
	TBD
	1.62 
	1.13 
	0.28 
	2.41 

	Cross Correlation 
	ASD [deg]  vs DS [s] 
	3GPP
	3GPP
	0.26
	0.481
	0.47
	TBD
	TBD
	TBD
	TBD

	
	ASA [deg]  vs DS [s] 
	3GPP
	3GPP
	TBD
	0.5433
	0.28
	0.83
	-0.03
	0.69
	-0.1

	
	ASA [deg]  vs SF [dB] 
	TBD
	TBD
	TBD
	0.0454
	TBD
	0.07
	-0.55
	-0.41
	-0.13

	
	ASD [deg]  vs SF [dB] 
	TBD
	TBD
	-0.68
	0.3111
	TBD
	TBD
	TBD
	TBD
	TBD

	
	DS[s] vs SF[dB] 
	TBD
	TBD
	-0.33
	0.3318
	TBD
	0.44
	0.35
	-0.24
	0.6

	
	ASD [deg] vs ASA [deg] 
	3GPP
	3GPP
	TBD
	0.6236
	0.15
	TBD
	TBD
	TBD
	TBD

	
	ASD [deg] vs K [dB] 
	TBD
	TBD
	TBD
	　
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ASA [deg] vs K [dB] 
	TBD
	TBD
	TBD
	　
	TBD
	TBD
	TBD
	TBD
	TBD

	
	DS [s] vs K [dB] 
	TBD
	TBD
	TBD
	　
	TBD
	TBD
	TBD
	TBD
	TBD

	
	SF [dB] vs K [dB] 
	TBD
	TBD
	TBD
	　
	TBD
	TBD
	TBD
	TBD
	TBD

	
	 ZSD [deg] vs SF [dB] 
	0.18
	0
	0.02
	0.3749
	TBD
	TBD
	TBD
	TBD
	TBD

	
	 ZSA [deg] vs SF [dB] 
	0.34
	0
	TBD
	0.3313
	TBD
	-0.52
	-0.01
	-0.68
	-0.27

	
	ZSD [deg] vs K [dB] 
	0
	N/A
	TBD
	　
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSA [deg] vs K [dB] 
	0.1
	N/A
	TBD
	　
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSD [deg] vs DS [s] 
	0
	-0.27
	0.24
	0.1752
	0.07
	TBD
	TBD
	TBD
	TBD

	
	ZSA [deg] vs DS [s] 
	0
	-0.06
	TBD
	0.4963
	-0.01
	-0.2
	-0.12
	0.41
	-0.24

	
	ZSD [deg] vs ASD [deg] 
	0.65
	0.35
	0.1
	-0.3449
	0.21
	TBD
	TBD
	TBD
	TBD

	
	ZSA [deg] vs ASD [deg] 
	0
	0.23
	TBD
	0.5116
	0.1
	TBD
	TBD
	TBD
	TBD

	
	ZSD [deg] vs ASA [deg] 
	0
	-0.08
	TBD
	-0.0418
	0.22
	TBD
	TBD
	TBD
	TBD

	
	ZSA [deg] vs ASA [deg] 
	0.62
	0.43
	TBD
	0.6429
	0.06
	-0.03
	-0.28
	0.61
	-0.37

	
	ZSD [deg] vs ZSA [deg] 
	0.05
	0.42
	TBD
	0.0975
	0.44
	TBD
	TBD
	TBD
	TBD


1. From BUPT based on measurement
2. From DOCOMO based on measurement
3. From KT based on measurement
4. From Nokia/NYU based on ray-tracing
5. From Huawei based on measurement
Table 6. Preliminary Indoor shopping mall large-scale channel characteristics (part 1)
	
	15GHz1
	28GHz1
	63 GHz1 
	2.9GHz2
	29GHz2
	61GHz2
	28GHz3
	38GHz3
	28GHz4
	38GHz4

	Scenario
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS

	Delay spread ()
log10(seconds)
	Median(ns)
	45.88
	49.69
	33.91
	39.65
	25.68
	38.4
	49
	80
	57
	71
	39
	58
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	DS 
	-7.45
	-7.31
	-7.49
	-7.45
	-7.62
	-7.46
	-7.4 
	-7.1
	-7.3 
	-7.2 
	-7.5 
	-7.3
	-7.48 
	-7.28 
	-7.53 
	-7.24 
	-7.38
	-6.88
	-7.59
	-6.9

	
	DS 
	0.31
	0.24
	0.16
	0.25
	0.2
	0.22
	0.3 
	0.2 
	0.3 
	0.23 
	0.34 
	0.26
	0.37 
	0.18 
	0.34 
	0.13 
	0.3
	0.2
	0.49
	0.19

	Delay distribution
	Exponential
	Exponential
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	AoA spread (ASA) 
log10(degrees)
	Median(deg)
	47.42
	34.94
	34.52
	38.08
	35.25
	38.37
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ASA 
	1.62
	1.54
	1.52
	1.56
	1.5
	1.56
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	1.59 
	1.79 
	1.53 
	1.78 
	1.42
	1.84
	1.46
	1.84

	
	ASA 
	0.26
	0.23
	0.15
	0.2
	0.16
	0.17
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	0.31 
	0.08 
	0.27 
	0.11 
	0.26
	0.18
	0.37
	0.09

	AoD spread (ASD) 
log10(degrees)
	Median(deg)
	24.06
	65.3
	21.31
	55.24
	25.19
	53.2
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ASD 
	1.32
	1.77
	1.35
	1.71
	1.43
	1.68
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ASD 
	0.26
	0.12
	0.15
	0.15
	0.1
	0.15
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	ZoA spread (ZSA)
log10(degrees)
	Median(deg)
	3.69
	3.92
	4.43
	4.04
	9.34
	4.2
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSA 
	0.63
	0.62
	0.64
	0.62
	0.86
	0.63
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	0.77 
	0.85 
	0.80 
	0.91 
	0.8
	0.82
	0.79
	0.94

	
	ZSA 
	0.52
	0.25
	0.44
	0.29
	0.4
	0.24
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	0.09 
	0.05 
	0.03 
	0.05 
	0.09
	0.02
	0.03
	0.03

	ZoD spread (ZSD)
log10(degrees)
	Median(deg)
	3.36
	10.26
	4.02
	7.45
	4.56
	6.56
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSD 
	0.63
	0.98
	0.64
	0.87
	0.74
	0.82
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSD 
	0.46
	0.19
	0.35
	0.2
	0.3
	0.2
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	AoD and AoA distribution
	Wrapped Gaussian
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	ZoD and ZoA distribution
	Laplacian
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Delay scaling parameter r
	6.79
	7.17
	10.23
	8.62
	8.7
	8.31
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	XPR (dB)
	XPR 
	17.12
	17.71
	16.12
	14.48
	16.85
	16.06
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	XPR 
	5.85
	6.74
	6.22
	6.25
	6.62
	5.34
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	LOS Ricean K factor (dB) * 
	K 
	1.36
	N/A
	0.54
	N/A
	-0.18
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A

	
	K 
	3.49
	N/A
	2.91
	N/A
	3.18
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A
	TBD
	N/A


1. From Aalto University based on measurement
2. From Qualcomm based on measurement
3. From ETRI based on measurement in Railway station
4. From ETRI based on measurement in Airport
[bookmark: _Ref444897406]Table 7. Preliminary Indoor shopping mall large-scale channel characteristics (part 2)
	Parameters
	15GHz1
	28GHz1
	63GHz1

	
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS

	Correlation distance (m)
	DS [ns] 
	8
	2.5
	8.5
	2
	8
	0.5

	
	ASD [deg] 
	7
	6.5
	5.5
	1
	2
	1

	
	ASA [deg] 
	17.5
	7.5
	6.5
	6
	8.5
	4.5

	
	ZSD [deg] 
	8.5
	4.5
	7.5
	1.5
	7.5
	0.5

	
	ZSA [deg] 
	12.5
	3
	10
	1.5
	14.5
	2

	
	SF [dB] 
	3
	7.5
	6.5
	7.5
	15
	2

	
	K [dB] 
	2
	N/A
	12.5
	N/A
	16
	N/A

	Cross Correlation 
	ASD [deg]  vs DS [s] 
	0.44
	0.16
	-0.16
	0.32
	-0.1
	0.54

	
	ASA [deg]  vs DS [s] 
	0.31
	0.51
	0.46
	0.36
	0.62
	0.21

	
	ASA [deg]  vs SF [dB] 
	-0.09
	0.08
	0.13
	0.44
	0.31
	0.27

	
	ASD [deg]  vs SF [dB] 
	0.29
	0.16
	0.38
	0.33
	0.3
	0.33

	
	DS[s] vs SF[dB] 
	0.13
	0.11
	-0.03
	0.42
	0.21
	0.48

	
	ASD [deg] vs ASA [deg] 
	-0.37
	0.46
	-0.3
	0.35
	-0.07
	0.24

	
	ASD [deg] vs K [dB] 
	-0.18
	N/A
	0.34
	N/A
	0.41
	N/A

	
	ASA [deg] vs K [dB] 
	-0.13
	N/A
	-0.28
	N/A
	-0.07
	N/A

	
	DS [s] vs K [dB] 
	-0.49
	N/A
	-0.46
	N/A
	-0.38
	N/A

	
	SF [dB] vs K [dB] 
	0.4
	N/A
	0.49
	N/A
	0.49
	N/A

	
	 ZSD [deg] vs SF [dB] 
	-0.08
	0.01
	-0.14
	0.29
	-0.17
	0.45

	
	 ZSA [deg] vs SF [dB] 
	-0.15
	0.09
	-0.17
	0.29
	-0.19
	0.23

	
	ZSD [deg] vs K [dB] 
	0.01
	N/A
	0.37
	N/A
	0.56
	N/A

	
	ZSA [deg] vs K [dB] 
	-0.07
	N/A
	0.38
	N/A
	0.45
	N/A

	
	ZSD [deg] vs DS [s] 
	-0.43
	-0.22
	-0.6
	0.04
	-0.58
	0.37

	
	ZSA [deg] vs DS [s] 
	-0.35
	0.3
	-0.5
	0.36
	-0.16
	0.2

	
	ZSD [deg] vs ASD [deg] 
	0.28
	-0.08
	0.21
	0.4
	0.46
	0.33

	
	ZSA [deg] vs ASD [deg] 
	0.3
	-0.2
	0.27
	0.03
	0.34
	-0.1

	
	ZSD [deg] vs ASA [deg] 
	-0.54
	-0.5
	-0.45
	-0.01
	-0.26
	-0.2

	
	ZSA [deg] vs ASA [deg] 
	-0.58
	0.19
	-0.42
	0.47
	0.08
	0.26

	
	ZSD [deg] vs ZSA [deg] 
	0.92
	0.09
	0.9
	0.22
	0.77
	0.29


1. From Aalto University based on measurement
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