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Introduction
A new study item (SI) on NR positioning has been approved [1]to meet the requirements to location based service in 5G era. To decide a proper evaluation scenarios is one of the objectives of this SI. 
Study requirements, evaluation scenarios/methodologies to enable positioning in regulatory and commercial use cases [RAN1]
Identify requirements such as accuracy, latency, capacity, coverage, and etc (in RAN1 #94bis)
For evaluation purpose, radio layer level latency is considered rather than end-to-end latency.
But according to our understanding, the accuracy of channel model has big influence on positioning results and the previous channel models are not suitable to be used for positioning purpose.In this contribution, we give our recommendation to use deterministic model as an option. 
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The key point of channel simulation is to establish proper propagation models, which are roughly divided into two categories by the telecommunication industry at present. One is the statistical model, also known as the empirical model, which contains empirical formulas derived from statistical analysis of a large amount of data. The other is the wave propagation model derived from the electromagnetic theory, which is called theoretical model, also known as deterministic model.

Statistical model research has a long history, including ITU propagation model and COST231 propagation model in macro cells, ITU-R propagation model and LEE propagation model in micro cells and ITU-R propagation model in indoor environments. Because the statistical model does not require detailed information about the relevant environment, which can result in simplicity and quickness for path calculation,yet it does not provide a very accurate estimation of path losses. Also,the distribution parameter of the statistical model is based on a large number of scenes, which could not accurately reflect the channel in a specific environment.

The deterministic model can give more accurate channel simulation results compared with the statistical model. A representative technique in deterministic model is ray tracing, which is based on geometric optics theory, by simulating the reflection, refraction of the ray, we can get the accurate propogation path. Ray tracing can be used to identify all possible ray paths between the transmitting and receiving antennas in multi-path channels. Once all the ray paths have been determined, the amplitude, phase, delay, polarization and loss of each ray could be calculated from the theory of wave propagation. Combined with the antenna direction and system bandwidth, the coherent synthesis of all rays arriving at the receiving point could be obtained. Therefore, compared to statistical models, ray tracing has great advantages in accurate prediction. With the development of computer technology, ray tracing algorithm has become a very effective, accurate and fast method for wireless channel modeling.

Followed is a simulation of a deterministic model.In this section, we would demonstrate the advantages of the channel simulation modeling method based on virtual space ray propagation analysis through a simple case. The Figure 2-1(a) below shows a simple two-storey small building with 6 rooms, out of which deploys 12 NEs. In this situation, the signal intensity of paths are truncated at -90db after ray propagation analysis, and the number of multi-path received by each target device is counted as shown in Figure 2.3-1(b), which is also called multi-path distribution map. The parameter information such as the size of the scenario and the color representation of multi-path are shown in Table 2-1, while the parameters of propagation loss are shown in Table 2-2. It is possible to count the statistical distribution of the path parameters in the scenario by massive random dropping. Thereafter, we could obtain accurate channel related to a specific scene.
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（a）Simulation scenario      （b）Multi-path distribution map on the second floor
Figure 2-1 Simulation scenario and multi-path distribution map

Table 2-1 Size of simulation scenario and representation of multi-path
	Items
	Size（mm）
	Color
representation
	Multi-path number

	Length of building
	17800
	White
	0

	Width of building
	6400
	Purple
	1-3

	Length of room
	5000
	Blue
	4-6

	Width of room
	4500
	Green
	5-9

	Height of room
	3000
	Yellow
	10-12

	Width of corridor
	1500
	Orange
	13-15

	Thickness of wall
	200
	Red
	>=15


Table 2-2 Parameters of propagation loss
	Material ID
	Material
	Dielectric coefficient ε (F/m)
	Magnetic permeability [image: ]μ(H/m)
	Conductivity σ(S/m)

	1
	Iron
	265
	200～400
(Usually 376.8)
	1.01

	2
	Dry ordinary concrete
	4~10
(Usually 5.3)
	1
	10-9[image: ]～10-8[image: ]

	3
	Glass
	1.2~2.2
(Usually 1.7)
	1
	0



According to electromagnetic theory, the process of ray tracing, including projection, refraction, reflection, and diffraction, could be simulated for a given scenario. And the parameters of any point in the virtual space could be obtained, and finally the purpose of channel simulation modeling could be achieved. Moreover, massive random dropping could be used to get the path-related parameters of each point in the virtual space, and then a overall channel model of the scene can be got. Compared with the channel modeling method based on statistical model, the biggest advantage is to provide accurate channel for a given scene and improve the accuracy of channel simulation.
Proposal 1: Add channel simulation modeling based on virtual space ray tracing as an option. The accurate channel characteristics should be got by massive random dropping in the positioning simulation scene.

Channel modeling based on statistical models requires prior determination of the statistical distribution  obeying certain channel parameters. These parameters are obtained from a large number of scene statistics, which are quite different from the actual scenes. If the statistical model is still needed in the channel modeling method, the channel parameters of each point to be located in the scene could be obtained by using deterministic channel simulation modeling in advance through massive dropping, then the statistical distribution followed by the channel parameters in the specific scene then could be obtained.For positioning, a tightly correspondence between the evaluation scenario and channel model is needed.  
[bookmark: _GoBack]
Proposal 2: At least update the statistical model’s parameters based on the channel character obtained from deterministic model of a certain scenario. 


Conclusion
In this contribution, we analyzed two kinds of channel models and their merits,for positioning, we think a more accurate channel model is necessary thus the deterministic model is prefered.
Proposal 1: Add channel simulation modeling based on virtual space ray tracing as an option. The accurate channel characteristics should be got by massive random dropping in the positioning simulation scene.
Proposal 2: At least update the statistical model’s parameters based on the channel character obtained from deterministic model of a certain scenario. 
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