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Introduction
The 1st priority deployment scenarios for above 6GHz channel modeling was agreed in RAN1#84[1]. But there wasn’t consensus on details of 1st priority deployment scenarios [2]. In this contribution, we give our consideration on details of 1st priority deployment scenarios.
Discussion
1.1. Details on Scenarios 
The UMi – street canyon, Indoor – office, and UMa are the agreed 1st priority deployment scenarios for above 6GHz channel modeling, but there wasn’t consensus on details of 1st priority deployment scenarios, we think the details on 1st priority deployment scenarios should not significantly increase simulation complexity, our considerations on details are as follows:
1)  Cell layout
Hexagonal grid, 19 micro sites (or 19 macro sites), 3 sectors per site is common cell layout for UMi-street canyon and UMa simulations which is independent of frequency, so we propose cell layout for UMi-street canyon and UMa can be same as in TR 36.873[3]. The room size for Indoor-office can be same as common room size shown in figure 1, but in our view each site can be sectored due to the following considerations. The sectored site deployment planning for Indoor office with planar array antennas can be discussed in future.
· The planar array antenna can be installed in each sector in order to provide an effective beamforming gain for compensating path loss caused by high frequency.
· The planar array active antenna is easy to implement with respect to the other structure array active antenna.
· The size of high frequency planar array active antenna is smaller, so the 3 planar array active antennas for 3 sectors can be integrated as single structure for mounting. 


Figure 1 Example layout of indoor office [2]

	Parameters
	UMi-street canyon
	UMa
	Indoor-office

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site 
	Hexagonal grid, 19 macro sites, 3 sectors per site 
	Room size (WxLxH),
[120mx50mx3m] , 
12 sites,  3sectors per site



2)  Operating frequency
The ISD, the antenna modeling, and the large bandwidth are dependent on carrier frequency which is very important parameter for simulation assumption, but frequency band determination need to consider many factors. The contribution [4] pointed out around 30GHz and around 70GHz are chosen as operating frequencies for the range of bands from 24 GHz – 40 GHz and 66 GHz – 86 GHz identified for WRC-19. So we propose the carrier frequencies for channel calibration are 30GHz and 70GHz. But only 30GHz for UMa is sufficient.

	Parameters
	UMi-street canyon
	UMa
	Indoor-office

	Carrier frequency (fc)
	30GHz
/70GHz
	30GHz
	30GHz
/70GHz



3) ISD
In the existing LTE network, the site selection for installing the base station is challanging and sometimes costly, despite the presence of high frequency path loss, but commercial deployment still need to use the existing LTE base station installation sites for installing high freqency base station. So we propose the ISD for channel calibration is same as in TR 36.873.

	Parameters
	UMi-street canyon
	UMa
	Indoor-office

	ISD
	200m
	500m
	20m 
[shown in Figure 1]



4) Antenna modeling (including number of antenna element(radiation element), array structure)
The number of antenna elements for deployment scenarios were discussed by email. For clarity, we think the antenna element can also be called as radiating element, which is defined in TR 37.842 [5] as a basic building block of an array element characterized by its radiation properties. The contribution [6] had pointed out the number of antenna element for NB is up to 256 Tx and Rx antenna elements and the number of antenna element for UE is up to 32 Tx and Rx antenna elements for ~30 GHz & 70 GHz. We think the number of antennas to be used in the evaluation for each deployment scenario should consider the simulation complexity and antenna product design. We propose that antenna elements number at NB for calibration is up to 128 Tx and Rx; antenna elements number at UE for calibration is up to 8 Tx and Rx. 
We have pointed out above that each site in indoor office can be sectored as 3 sectors per site. So the antenna modeling in section 7 in TR 36.873 can be used for high frequency channel modeling calibration. The details on antenna modeling are as follows:

-	2D planar antenna array structure is the baseline, i.e., antenna elements are placed in the vertical and horizontal direction as below, where N is the number of columns, M is the number of antenna elements with the same polarization in each column. Antenna numbering below assumes observation of the antenna array from the front (with x-axis pointing towards broad-side and increasing y-coordinate for increasing column number).
-	Antenna elements are uniformly spaced in the horizontal direction with a spacing of dH and in the vertical direction with a spacing of dV.




Figure 2: 2D planar antenna structure where each column is a cross-polarized array



Figure 3: 2D planar antenna structure where each column is a uniform linear array
Table 1:  BS Antenna modelling parameters
	Parameter
	Applicability
	Values

	Number of horizontal antenna elements
	cross-pol
	2, 4, 8,16

	
	co-pol
	1, 2, 4, 8,16

	Polarization slant angle
	cross-pol
	+/- 450

	
	co-pol
	00

	Number of antenna elements with the same polarization in each column M
	
	8

	Horizontal antenna element spacing dH
	
	0.5λ 

	Vertical antenna element spacing dV
	
	0.5λ, 0.8λ

	Antenna element vertical radiation pattern (dB)
	
	

	Antenna element horizontal radiation pattern (dB)
	
	

	Combining method for 3D antenna element pattern (dB)
	
	

	Maximum directional gain of an antenna element GE,max
	
	8 dBi

	Complex weight for antenna element m in elevation
	
	
where m=1,…,K.  is the 
electrical vertical steering angle defined between 00 and 1800 
(900 represents perpendicular to the array). K = 1, M.

	
NOTE:	Assumptions are for calibration of UMi-street canyon, UMa, Indoor office channel modelling




5) Wrapping method
From our view point, blockages by smaller moving or stationary objects will reduce the LOS propagation for signal above 6GHz, so, the frequently existing propagation in the nearest BS blocked by some objects only provides the weaker link, but the farther BS being Line-of-sight link to UE can provide the stronger link. In this case, the radio distance based wrapping can overcome the disadvantages of geographical distance based wrapping method. So we propose radio distance based wrapping method should be  mandatory wrapping method for above 6GHz channel modelling calibration.

	Parameters
	UMi-street canyon
	UMa
	Indoor-office

	Wrapping method
	1) Geographical distance based
2) Radio distance based 
	1) Geographical distance based
2) Radio distance based
	1) Geographical distance based
2) Radio distance based



1.2. Simulation assumption for Channel calibration
Based on above discussion, we give our consideration on simulation assumptions for channel calibration. The channel calibration simulation work can be divided into three phases similar to the simulation phases in TR 36.873. The first phase simulation assumptions are shown in Table 2 and for phase 2 and phase 3 calibrations in future, the simulation assumptions in [3] can be considered as baseline.

Table 2: Simulation assumptions for phase-1 calibration
	Parameter
	Values

	Scenarios 
	UMi-street canyon, UMa, Indoor office

	Antenna configurations
	config 1) K=M=8, with 0.5λ vertical antenna spacing
config 2) K=1, M=1

	Downtilt
	102 degrees electrical tilt for antenna configuration 1
The electrical tilt angle for antenna configuration 1 for Indoor office is FFS

	Handover margin (for calibration)
	0dB

	UE attachment
	Based on pathloss considering LOS angle

	Fast fading channel
	Fast fading channel is not modelled

	Wrapping method
	1) Geographical distance based 
2) Radio distance based 

	Metrics
	1) Coupling loss – serving cell (based on LOS pathloss)

	
	2) Geometry (based on LOS pathloss)

	
	3) CDF of LOS EOD – serving cell




Conclusion 
In this contribution, we discussed details on scenarios and simulation assumptions for channel calibration and we propose followings: 
Proposal 1: Scenarios parameter
	Parameters
	UMi-street canyon
	UMa
	Indoor-office

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site 
	Hexagonal grid, 19 macro sites, 3 sectors per site 
	Room size (WxLxH),
[120mx50mx3m] , 
12 site,  3sectors per site

	Carrier frequency (fc)
	30GHz
/70GHz
	30GHz
	30GHz
/70GHz

	ISD
	200m
	500m
	20m 
[shown in Figure 1]

	Antenna array structure
	2D planar
	2D planar
	2D planar

	Number of antenna element for NB
	Up to 128
	Up to 128
	Up to 128

	Number of antenna element for UE
	Up to 8
	Up to 8
	Up to 8

	Wrapping method
	1) Geographical distance based 
2) Radio distance based
	1) Geographical distance based 
2) Radio distance based
	1) Geographical distance based 
2) Radio distance based

	NOTE:	Scenarios parameter are for calibration of UMi-street canyon, UMa, Indoor office channel modelling



Proposal 2: The channel calibration simulation work for above 6GHz can be divided into three phases  similar to the simulation phases in TR 36.873.

Proposal 3: Simulation assumptions shown in table 2 can be used for phase 1 calibration for above 6GHz channel modeling.

References
[1]  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, RAN1#84.
[2] R1-161146, WF on >6GHz Channel Modeling Scenarios for Calibration, NTT DOCOMO, Nokia Networks, Samsung, RAN1#84.
[3] TR 36.873,  Study on 3D channel model for LTE (Release 12).
[4] RPa160018, Text proposal to TR 38.913 on “Study Item on Scenarios and Requirements for Next Generation Access Technologies”, CMCC, NTT DOCOMO, Ericsson, Huawei, Alcatel-Lucent, Nokia Networks, Qualcomm, Samsung, Intel, SK Telecom, SONY, China Telecommunications, China Unicom
[5] TR 37.842,  Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS)(Release 13).
[6] RP-160257, Summary of “[5G-AH-02] Number of antenna elements, Nokia Networks
image2.emf
(0,0) (0,1)

(0,N-1)

(M-1,0)(M-1,1) (M-1,N-1)

(1,0) (1,1) (1,N-1)

 

……  

 

……  

 

……  

 

……  


oleObject2.bin
(1,0)


(1,1)


(1,N-1)


(0,1)


(0,N-1)


(M-1,0)


(M-1,1)


(M-1,N-1)


(0,0)



image1.emf
(0,0) (0,1) (0,N-1)

(M-1,N-1)

 

……  

(M-1,0)(M-1,1)

(1,0) (1,1) (1,N-1)

 

……  

 

……  

 

……  


oleObject1.bin
(1,0)


(1,1)


(1,N-1)


(0,1)


(0,N-1)


(M-1,0)


(M-1,1)


(M-1,N-1)


(0,0)



