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1 Introduction

Since the channel model needs to support all the agreed scenarios [1] and requirements [2], and also will be used as a fundamental component to enable 5G performance evaluation, it is quite important to verify the model’s capability and align its implementation among different partners. According to the previous channel modeling study item [3], calibration has been identified as an efficient method to examine companies’ understanding and implementation of the developed channel models. At the RAN1 channel model Ad-Hoc meeting, several issues on channel modeling calibration have been discussed especially in terms of scenarios and parameters [4]. The baseline description of the scenario configurations was provided and proposed to be further expanded in order to enable the implementation and calibration of new channel models.
In this contribution we further discuss the calibration scenarios for channel modeling especially in terms of layouts and detailed parameters, which can be regarded as the basic assumptions of calibration. Note that the deployment scenario layout and parameters are used for calibration only, and further modification may be expected for performance evaluation of technical solutions.
2 Layouts of calibration scenarios 
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Figure 1 Layout of indoor hotspot calibration scenario.
The indoor hotspot scenario consists of one floor of a building as shown in Figure 1. The whole scenario covers a rectangular area whose length and width are 120m and 50m, respectively. The floor contains 16 rooms of 15 m × 15 m and a long hall of 120 m × 20 m. The height of the floor is 3 m and the sites are deployed on the ceiling. In total 12 sites are deployed symmetrically in 2 rows, with inter-site distance (ISD) of 20m in each row. 
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Figure 2 Layout of urban micro calibration scenario (derived from dense urban scenario in [5]).
The layout of calibration scenario for urban micro is shown in Figure 2, where both macro and micro TRPs are deployed in the same area. It is derived from dense urban deployment scenario in [5], according to which regular macro layout and random micro layout are expected. For macro TRPs, regular layout composed of hexagonal grid are used, and in total 57 sectors (19 sites with 3 sectors co-deployed in each site) are assumed. All the micro TRPs are outdoor, and randomly distributed in the macro area. The typical height of micro TRP is 10 m [5], and is usually below roof level. For channel model calibration, the random deployment of micro TRPs would lead to extra random variables, which might result in unnecessary simulation burden. Therefore, it is reasonable to simplify the scenario by replacing the macro TRPs with micro TRPs with regular deployment, which is also aligned with calibration scenario assumption in [3].
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Figure 3 Layout of urban macro calibration scenario.
As shown in Figure 3, the layout of urban macro calibration scenario is quite similar to the urban micro, expect that only macro TRPs are deployed and the ISD is larger. All the macro TRPs are deployed outdoors. The typical height of macro TRP is 25 m, while in urban environments the typical building heights are over four floors, so the macro TRPs are usually above the surrounding building heights [6]. The building blocks can form either a regular Manhattan type of grid, or have more irregular locations. In most urban environment, buildings height and density are mostly homogenous.
Proposal 1: layouts of indoor hotspot, urban micro and urban macro scenario mentioned above should be adopted in calibration of channel model. 
3 Detailed parameters of calibration scenarios
In this section, we further discuss the key assumptions and parameters for each calibration scenario. Basically, the parameters on layout, UE distribution, transmit power, carrier frequency and bandwidth are provided. For detailed values and assumptions, please refer to the table below.
Table 1 Parameters of calibration scenarios.
	
	
	Indoor hotspot
	Urban micro
	Urban Macro



	Layout
	
	Indoor floor
	Hexagonal grid, 19 micro sites,3 sectors per site*
	Hexagonal grid, 19 macro sites,3 sectors per site*

	UE mobility (movement in horizontal plane)
	
	3km/h
	3km/h for indoor user, and 30 km/h for outdoor user
	3km/h for indoor user, and 30 km/h for outdoor user

	BS antenna height
	
	3m
	25m for macro cell, 10m for small cell
	25m

	Total BS Tx Power
	
	[24] dBm per band ** 
	[41] dBm per band **
	[46] dBm per band **

	Carrier frequency
	
	< 100 GHz
	< 100 GHz
	< 100 GHz

	Bandwidth
	
	≤ 10% carrier frequency
	≤ 10% carrier frequency
	≤ 10% carrier frequency

	Min. UE-eNB 2D distance
	
	3m
	10m
	35m

	UE height (hUT) in meters
	general equation
	hUT=3(nfl – 1) + 1.5
	hUT=3(nfl – 1) + 1.5
	hUT=3(nfl – 1) + 1.5

	
	nfl for outdoor UEs
	N/A
	1
	1

	
	nfl for indoor UEs
	1
	nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)
	nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)

	Indoor UE fraction
	
	100%
	80%
	80%

	UE distribution (in x-y plane)
	Outdoor UEs
	N/A
	uniform in cell
	uniform in cell

	
	Indoor UEs
	uniform in cell
	uniform in cell
	uniform in cell

	ISD
	
	20m
	200m
	500m


*Note1: other sector models, e.g., 6 sectors per site are FFS.
**Note2: the tx power is highly related to the carrier frequency, bandwidth and sector number, current assumption is base on TR 36.872/ 36.873 and only for calibration.

Proposal 2: parameters in table 1 should be adopted in calibration of channel model. 
4 Conclusions
We discussed the motivation of channel modelling calibration, and related layouts and parameters of calibration scenarios. Based on the discussion, the following conclusions were drawn.
Proposal 1: layouts of indoor hotspot, urban micro and urban macro scenario mentioned above should be adopted in calibration of channel model. 

Proposal 2: parameters in table 1 should be adopted in calibration of channel model. 
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