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1	Introduction
In the RAN1#84 meeting, it was proposed jointly by variety companies in [1] that three deployment scenarios should be investigated as first priority for the channel model SI. Since the indoor open office scenario was not investigated in the latest 3GPP channel modelling activities, many of the indoor channel characteristics have not been fully studied as part of the previously above 6GHz study. In [2], the analysis of large-scale parameter (LSP) model in open-office scenario was partially conducted, and some of LSP models are proposed. To provide more data for LSP modeling, in this contribution, delay spread, angular spread in indoor open office scenarios for above 6GHz channel are investigated and provide some simulation results based on ray tracing data.

2	Analysis of LSP modeling for the indoor open-office scenario
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Figure 1. Open office layout

The open-office is modeled into the 3D model including desk, cubicle partition, windows, and desk based on the typical office environment in Korea, such as Samsung Campus office. Figure 1 shows the layout of the typical open-office environment (60m x 20m) imported to ray-tracing simulation. Three TX stations are placed on section of the floor with 20m distance between TX, and these are attached on the ceiling. The simulated locations (i.e., the place UE deployed) are marked with red dots, which is located at 1.2m height, with 1m spacing each other. The top and side views of the layout are shown in Figure 2 and Figure 3. Note that the cubicle partition has higher height than UE height, as 1.4 m. The more environment set-up parameters are summarized in Table 1 as below

[image: ]
Figure 2. Top view of the open-office in ray-tracing
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Figure 3. Side view of the open-office in ray-tracing


Table 1. Specific description for layout
	Parameters
	Indoor open office

	Inter BSs distance (m)
	20m

	BS antenna height (m)
	2.7m

	MS height (m)
	1m

	Material of the partition
	Metal

	Material of the desk
	Wood

	Spatial resolution for RT
	1m x 1m



Based on the ray-tracing simulation on the typical open-office environment, some investigation of large-scale parameters has been conducted base on the ray-tracing data. The ray-tracing simulation for indoor open office environments have been investigated at frequencies including 2GHz, 10GHz, 28GHz and 60GHz, and the analysed LSP parameters for each frequency are summarized in Table 2. 
The frequency-dependency on LSP is observed in Table 2, which was shown and proposed in [2]. Furthermore, it is still required to study the frequency-dependent characteristic of LSP from multiple-band measurement data and their analysis.
Table 2  Summary of LSPs based on ray-tracing for the Indoor open office scenario

	Frequency in Ray-tracing
	2GHz
	10GHz
	28GHz
	60GHz

	
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS

	Delay spread ()
log10(seconds)
	Median(ns)
	24.14
	28.39
	24.27
	28.72
	21.83
	25.79
	16.54
	22.28

	
	DS 
	-7.62
	-7.55
	-7.61
	-7.54
	-7.66
	-7.59
	-7.78
	-7.65

	
	DS 
	0.16
	0.12
	0.18
	0.12
	0.20
	0.16
	0.25
	0.18

	AoA spread (ASA) 
log10(degrees)
	Median(deg)
	79.07
	77.64
	72.42
	79.84
	69.94
	77.81
	68.00
	75.11

	
	ASA 
	1.90
	1.89
	1.86
	1.90
	1.84
	1.89
	1.83
	1.88

	
	ASA 
	0.16
	0.19
	0.16
	0.19
	0.21
	0.24
	0.30
	0.26

	AoD spread (ASD) 
log10(degrees)
	Median(deg)
	39.26
	44.99
	39.62
	46.71
	32.72
	39.11
	25.31
	33.30

	
	ASD 
	1.59
	1.65
	1.60
	1.67
	1.51
	1.59
	1.40
	1.52

	
	ASD 
	0.18
	0.15
	0.21
	0.16
	0.27
	0.24
	0.31
	0.25

	ZoA spread (ZSA)
log10(degrees)
	Median(deg)
	8.45
	4.66
	10.41
	4.98
	8.30
	4.73
	7.78
	4.53

	
	ZSA 
	0.93
	0.67
	1.02
	0.70
	0.92
	0.67
	0.89
	0.66

	
	ZSA 
	0.23
	0.19
	0.24
	0.18
	0.22
	0.19
	0.22
	0.19

	ZoD spread (ZSD)
log10(degrees)
	Median(deg)
	2.99
	1.47
	6.04
	1.56
	3.14
	1.26
	2.69
	1.24

	
	ZSD 
	0.48
	0.17
	0.60
	0.19
	0.50
	0.10
	0.43
	0.09

	
	ZSD 
	0.32
	0.30
	0.29
	0.27
	0.27
	0.27
	0.26
	0.29



More on the LSP modelling, the cross-correlation of LSPs are analysed. Most of parameters are similarly extracted to the InH parameters in IMT-Advanced channel model [ITU-R M.2135]. Among them, the critical parameters, such as DS vs SF and ASA vs SF parameters are shown in Figure 4. As shown in the figure, those LSPs has negative correlation as same as the model in IMT-Advanced channel model. The parameters are summarized in Table 3. It is noted that the frequency-dependency of cross-correlation parameters is not observed from different frequency band results.

Table 3 Cross correlation of parameters for the Indoor open office scenario
	Scenarios
	IMT-A
	Indoor, Typical open-office (Samsung Ray-tracing)

	
	LoS
	NLoS
	LoS
	NLoS

	Cross-Correlations
	ASA vs SF
	-0.5
	-0.4
	-0.54
	-0.45

	
	DS vs SF
	-0.8
	-0.5
	-0.42
	-0.15
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Figure 4. Cross correlation of parameters of LSPs : DS vs SF, and ASA vs SF

3	Conclusion
[bookmark: _GoBack]Proposal: For indoor office scenario,
        Adopt the LS parameters in Table 2.
        Adopt the LS cross-correlation parameters from IMT-Advanced channel model in ITU-R M.2135.

References
[1] [bookmark: _Ref167612875]R1-161145, WF on >6GHz Channel Modeling Scenarios, NTT DOCOMO, AT&T, ALU, ASB, CATT, Deutsche Telekom, Ericsson, ETRI, Fraunhofer, Huawei, HiSilicon, Intel, InterDigital, KT, LGE, NEC, Mitsubishi, Nokia, NTT, Qualcomm, Samsung, Sharp, Sony, Vodafone

[2] [bookmark: _Ref167612885][bookmark: _Ref444518381]R1-161617, Joint proposal on large-scale parameters for >6 GHz channel model in indoor hotspot, Huawei, HiSilicon, AT&T, CMCC, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, ETRI, Samsung
image4.emf
0 10 20 30 40 50 60 70 80 90 100

-3

-2

-1

0

1

2

3

ASA (



)

SF (dB)

2.0 GHz ASA vs SF CrossCorr in LoS 

 

 

ASA vs SF scatter plot
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ASA vs SF scatter plot
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DS vs SF scatter plot
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DS vs SF scatter plot


image1.png




image2.png
1L T

1 §

1

e

=] §

Tl

|





image3.jpeg
Partition height : 1.2m





