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1 Introduction
In the meetings related to the study item Channel model for frequency spectrum above 6 GHz [1] there has been several times concerns whether deterministic channel models can offer sufficient generality. In other words, whether a single map can give enough variability to radio channel conditions and whether it gives too site specific simulation results. In this contribution we show by few simulation examples that a statistical variation of channel parameters can be achieved. The deployment of transceivers on a map affects substantially the radio channel characteristics and random dropping of UEs on the map will lead to versatile channel parameters.
The simulation examples are not from the map–based hybrid model discussed in various contributions like [2] and [3] or discussed in the reflector [4]. Instead, they are simulation results from METIS project, partially reported in [5].

2 Simulation examples
Dense urban micro cell propagation was simulated at frequency 5 GHz, with TX antenna height of 10 m and object density of 0.5/m2. A few tens of different BS (TX) sites are modelled with linear routes of UE (RX) along streets as illustrated in Figure 1 (left). Simulation parameters are defined in Table 1. An intermediate implementation of METIS map-based model [6] was used, with some known deficiencies, at autumn 2014.
Histograms and (empirical) cumulative distribution functions of three large scale parameters are illustrated in Figure 1 (right) - Figure 3. The parameters are; the power ratio of a LOS path vs. the sum of all remaining paths powers, rms delay spread (DS), and rms angular azimuth spreads of arrival (ASA). The LOS/NLOS power ratio reminds Ricean K-factor, but it is not exactly that due to difference in methods of estimation. All three distributions are modelled as log–Normal in [7]. Though ASA cannot be symmetric and the problems of fitting log–Normal distribution to it were discussed already in [8]. The simulation results show substantial variation of all the parameters and also log–Normal type of distribution (by approximate visual observation only).
Table 1. Model parameter used in simulations. (Table 9-6 of [5])
	Parameter
	Madrid grid micro-cell

	Frequency [GHz]
	5.0

	Map layout
	Madrid grid

	Diffraction model
	Berg

	# TX locations
	24

	# RX locations
	501

	# radio links
	12024

	Object density [1/m2]
	0.05

	Object width [m]
	0.5

	Object height [m]
	1.5

	TX height [m]
	10

	RX height [m]
	1.5
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Figure 1. (Left) The map of dense urban environment with blue dots representing BS sites and green dots UE locations. (Right) Distribution of power ratio of a LOS path and a sum of all other paths.
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Figure 2. Distribution of rms delay spreads in log10(ns) scale.
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Figure 3. Distribution of rms angular azimuth spreads of arrival (ASA) in log10(deg) scale.
3 Conclusion
This contribution has presented few simulation results to demonstrate versatility of output parameters of deterministic channel models. The simulation results show substantial statistical variation of parameters. We conclude that with a sufficient size and realistic, i.e. not too homogenous, map and a rich deployment a satisfactory generality can be reached. When adding more stochastic components, as is the case with the map–based hybrid model, even more diverse radio channels can be generated.
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