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3.2
Symbols

For the purposes of the present document, the following symbols apply:
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antenna radiation power pattern 
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maximum attenuation
d2D
2D distance between Tx and Rx
d3D
3D distance between Tx and Rx
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antenna element spacing in horizontal direction
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antenna element spacing in vertical direction
f
frequency
fc
center frequency / carrier frequency
Frx,u,θ
Receive antenna element u field pattern in the direction of the spherical basis vector 
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Frx,u,ϕ
Receive antenna element u field pattern in the direction of the spherical basis vector 
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Ftx,s,θ
Transmit antenna element s field pattern in the direction of the spherical basis vector 
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Frx,s,ϕ
Transmit antenna element s field pattern in the direction of the spherical basis vector 
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hBS
antenna height for BS
hUT
antenna height for UT

[image: image9.wmf]m

n

rx

r

,

,

ˆ


spherical unit vector of cluster n, ray m, for receiver
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spherical unit vector of cluster n, ray m, for transmitter
(
bearing angle
(
downtilt angle
(
slant angle
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wavelength

cross-polarization power ratio in linear scale

lgASA
mean value of 10-base logarithm of azimuth angle spread of arrival

lgASD
mean value of 10-base logarithm of azimuth angle spread of departure

lgDS
mean value of 10-base logarithm of delay spread

lgZSA
mean value of 10-base logarithm of zenith angle spread of arrival

lgZSD
mean value of 10-base logarithm of zenith angle spread of departure
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LOS probability
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side-lobe attenuation in vertical direction
lgASA
standard deviation of 10-base logarithm of azimuth angle spread of arrival

lgASD
standard deviation of 10-base logarithm of azimuth angle spread of departure

lgDS
standard deviation value of 10-base logarithm of delay spread

lgZSA
standard deviation of 10-base logarithm of zenith angle spread of arrival

lgZSD
standard deviation of 10-base logarithm of zenith angle spread of departure
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standard deviation of SF
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azimuth angle

[image: image16.wmf]q


zenith angle
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spherical basis vector (unit vector) for GCS
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spherical basis vector (unit vector) for LCS
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horizontal 3 dB beamwidth of an antenna
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spherical basis vector (unit vector), orthogonal to 
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, for GCS
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spherical basis vector (unit vector), orthogonal to 
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¢
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, for LCS

[image: image24.wmf]etilt

q


electrical steering angle in vertical direction
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vertical 3 dB beamwidth of an antenna
(
Angular displacement between two pairs of unit vectors

Unaffected text was omitted
7.4.2
LOS probability
The Line-Of-Sight (LOS) probabilities are given in Table 7.4.2-1.
Table 7.4.2-1 LOS probability
	Scenario
	LOS probability (distance is in meters)

	RMa
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	UMi - Street canyon
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	UMa
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where
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	Indoor - Mixed office
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	Indoor - Open office
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	Note:
The LOS probability is derived with assuming antenna heights of 3m for indoor, 10m for UMi, and 25m for UMa


Unaffected text was omitted
7.6.3.3
LOS/NLOS, indoor states and O2I parameters
The LOS state can be determined according to the spatial consistency procedure for random variables as mentioned in Subclause 7.6.3.1, by comparing a realization of a random variable generated with distance-dependent LOS probability. If the realization is less than the LOS probability, the state is LOS; otherwise NLOS. Decision of LOS and NLOS status should be used in Step 2 in Subclause 7.5 if this advanced simulation is performed.
The same procedure can be applied for determining the indoor state, with the indoor probability instead of the LOS probability. 
The correlation distance for LOS state and indoor/outdoor is specified in Table 7.6.3.1-2.

The indoor distance can be modeled as the minimum of two spatially consistent uniform random variables within (0, 25) meters with correlation distance 25m.
Note in case the UT is in an indoor state, the pathloss model changes and a penetration loss is considered. For details on the model, see Subclause 7.4.3. Here, the focus is on modelling aspects with respect to spatial consistency. As described in Subclause 7.4.3, the penetration loss deviation σp represents variations within and between buildings of the same type. For spatial consistency this can be modeled as a spatially consistent random variable with correlation distance 10m, see Subclause 7.6.3.1. The “building type” is determined using a spatially consistent uniform random variable with correlation distance 50 m. The building type is determined by comparing the random variable with P1, where P1 is the probability of the building type with low loss penetration. If the realization of the random variable is less than P1, the building type is low loss; otherwise the building type is high loss.
The cluster-specific and ray-specific random variables as defined in Subclause 7.6.3.1 on the same floor are generated in the spatial consistency modelling; otherwise, these variables across different floors are uncorrelated.
In case there is a transition from LOS to NLOS due to UT mobility, there will be a hard transition in the channel response. This is because pathloss and LS parameters are different for these states, leading automatically to very different channel realizations. To circumvent such hard transitions the optional soft LOS state can be considered to determine the PL and the channel impulse responses containing characteristics of both LOS and NLOS. Soft LOS state 

 is generated by floating numbers between 0 (NLOS) and 1 (LOS) in the spatial consistency modelling. The value of 

is determined by 
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where: 
-


 is a spatially consistent Gaussian random variable with correlation distance according to Table 7.6.3.1-2; 
-
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 is the distance dependent LOS probability function. 
After 

is obtained, Steps 2-12 of the channel coefficient generation described in Subclause 7.5 are performed twice, once with the propagation condition in Step 2 set as LOS and once with the propagation condition in Step 2 set as NLOS. The resulting channel coefficients are denoted as 
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 and 
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 respectively, where 
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 is generated with the LOS path loss formula and channel model parameters while is 
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 generated using the NLOS path loss formula and channel model parameters. The channel matrix 
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 with soft LOS state is determined from a linear combination of 
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 and 
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 as:
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It is noted that soft indoor/outdoor states are not modelled in this TR. Thus the model does not support transitions between indoor/outdoor states in mobility simulations. 
Unaffected text was omitted

_1550845200.unknown

_1551854094.unknown

_1551854290.unknown

_1551854621.unknown

_1551854637.unknown

_1551854697.unknown

_1551854301.unknown

_1551854196.unknown

_1550845273.unknown

_1550845315.unknown

_1551854069.unknown

_1550845331.unknown

_1550845284.unknown

_1550845225.unknown

_1540847750.unknown

_1547893968.unknown

_1547895059.unknown

_1549890252.unknown

_1549890180.unknown

_1547895041.unknown

_1547893604.unknown

_1547893668.unknown

_1547887962.unknown

_1532361755.unknown

_1532361852.unknown

_1533460121.unknown

_1533460170.unknown

_1533464194.unknown

_1533460147.unknown

_1533459795.unknown

_1533460112.unknown

_1532361846.unknown

_1532361477.unknown

