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1	Introduction
A working assumption [1] was made for the above 6 GHz channel model in RAN1 meeting #84. This working assumption proposes to use the stochastic modeling methodology. It also provides a list of additional features to be included in the channel model for frequency spectrum above 6 GHz. One of the additional features is spatial consistency. 
This contribution proposes a scheme to generate spatially consistent LOS/NLOS state for UE’s. This scheme is based on stochastic channel modeling methodology.  

2	Overview
The 3GPP stochastic channel model [2] provides a channel coefficient generation procedure. The large scale fading and fast fading are modeled in the procedure. The large scale fading determines the LOS/NLOS, indoor/outdoor state for each UE, as well as the corresponding path loss. The fast fading includes the generation of large scale parameters (i.e., delay spread, angular spread, shadow fading and K-factor) and small scale parameters.
In RAN1 meeting #84 for developing the stochastic channel model for above 6 GHz, some additional features are identified [1]. One of the features is the spatial consistency. Roughly speaking, spatial consistency means if two UE’s are geographically close to each, then they shall share some common channel conditions. 
The spatial consistency is considered when generating large scale parameters in [2]. Specifically, the large scale parameters for different UE’s are processed with auto correlation so that they are spatially correlated. However, spatial consistency is not taken into account when generating other parameters. In other words, the other parameters are generated independently for different UE’s, even though they are close to each other. 
Many companies [3]-[8] stated that the spatial consistency should be applied to small scale parameters. Furthermore, the spatial consistency for LOS/NLOS state is also suggested [3], [4]. It makes sense that if two UE’s are close to each other, the chance that both of them are in the same LOS/NLOS state is high. We agree that the spatial consistency should be applied to LOS/NLOS state.
Proposal 1: The spatial consistency should be applied to LOS/NLOS state.

3	Spatially Consistent LOS/NLOS State
A way of generating spatially consistent LOS/NLOS state was proposed in [4]. It is composed of the following steps:
1. Create a 2D grid, where the distance between two neighbor grid points is equal to a given correlation distance.
2. Generate i.i.d. complex standard Gaussian random variable for each grid point.
3. Calculate a complex variable for each UE location by means of interpolating the Gaussian random variables at its surrounding four grid points.
4. Convert that complex variable to a variable uniformly distributed between 0 and 1 by taking the phase of the complex variable.
5. Compute UE’s LOS probability based on some given distance-dependent formula (e.g., [2], [9]).
6. Compare UE’s uniformly distributed variable in Step 4 with the LOS probability in Step 5. If it is the variable is less than the probability, then it is LOS. Otherwise, it is NLOS.
Here, we are proposing an alternative scheme for generating spatially consistent LOS/NLOS state. The main difference of our scheme from that in [4] is on the generation of uniformly distributed variables (Step 1 to Step 4 as above). In generating correlated uniformly distributed variables, we apply the similar method as that in [2] for generating spatially consistent large scale parameters. 
The detailed steps are as follows. We apply the same exponential decaying filter (i.e., Equation (7.1) in [2]) to the i.i.d. standard Gaussian random variables generated for each grid point. This results in the correlated Gaussian variables. Then we convert these correlated Gaussian variables to correlated variables uniformly distributed between 0 and 1. The conversion is via the CDF of Gaussian distribution, i.e.,
,
where  is the Gaussian variable with mean  and variance , and  is the uniform variable. Once the correlated uniformly distributed variables are generated, we could apply the threshold test as Step 5 and Step 6 above. 
Simulations results are provided in Figure 1 to compare the performance of different schemes. In the simulations, we consider a 400 meters by 400 meters area and the BS is put in the center of the area. The correlation distance is chosen to be 25 meters. The top-left figure shows the LOS/NLOS distribution if no spatial consistency is included. As expected, the LOS/NLOS distribution is scattered when a UE is not close to BS. The top-right figure shows the LOS/NLOS state with our scheme. The spatial consistency scenario is observed. The bottom-left figure shows the LOS/NLOS state with the scheme in [4], but with the bilinear interpolation (in Step 3 above), while the bottom-right figure shows the LOS/NLOS state with the scheme in [4]. Both of them show similar results, and the spatial consistency scenario is also observed. 
As mentioned, one advantage of our scheme is it is a simple extension of the current 3D channel model. Similar to large scale parameters, we apply the same auto correlation procedure to LOS/NLOS state. This is based on the assumption that LOS/NLOS state is somewhat similar to other large scale parameters (e.g., shadow fading). Furthermore, the implementation of this scheme is straightforward, stemming from the current 3D channel model. 
Proposal 2: We could apply the exponential decay filtering scheme to generate correlated uniformly distributed variables, and compare them with the distance dependent LOS probability to determine the UE’s LOS/NLOS state. 
The discussions on the spatially consistency LOS/NLOS state may also be extended to spatially consistent indoor/outdoor state. 
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[bookmark: _Ref444763012]Figure 1: Top-left: LOS/NLOS without spatial consistency; Top-right: LOS/NLOS with our spatial consistency scheme; Bottom-left: LOS/NLOS with spatial consistency scheme in [4] but with bilinear interpolation; Bottom-right: LOS/NLOS with spatial consistency scheme in [4].

4	Conclusion
In this contribution, we propose that 
Proposal 1: The spatial consistency should be applied to LOS/NLOS state.
Proposal 2: We could apply the exponential decay filtering scheme to generate correlated uniformly distributed variables, and compare them with the distance dependent LOS probability to determine the UE’s LOS/NLOS state.
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