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7.6.2.2
Modelling of intra-cluster delay spreads 

With large antenna arrays or large bandwidths, the angle and/or delay resolution can be larger than what the fast fading model in 7.5 is designed to support. To model this effect, the following modifications to Step 7 in 7.5 can be optionally used.

1.
The offset angles m are generated independently per cluster and ray using:
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where Yn,m,[] ~ uniform(0,1). These random variables may further be modelled as spatially consistent with correlation distance equal to the cluster-specific random variable correlation distance of Table7.6.3.1-2.
2.
The relative delay of m-th ray is given by 
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, where n is a cluster index, 
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, τmax is 2 times the cluster DS that is given in Table 7.5.6, and Xn,m ~ uniform(0,1) is independently generated for each ray and in each cluster. These random variables may further be modelled as spatially consistent with correlation distance equal to the cluster-specific random variable correlation distance of Table 7.6.3.1-2. In this case, the sub-cluster mapping according to (7.25) and Table 7.5-5 shall not be applied.
3.  Ray powers are determined unequally by the following process:

The power of m-th ray in n-th cluster is given by 
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 for m = 1,…,M, where 
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and 
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 are respectively the intra-cluster delay spread and the corresponding intra-cluster angular spread that are given in Table 7.5.6.  
4.
The number of rays per cluster shall be calculated as follows:
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 is the upper limit of 
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, and it should be selected by the user of channel model based on the trade-off between simulation complexity and accuracy.
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 are the array size in m in horizontal and vertical dimension, BW is bandwidth in Hz
-
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 is a “sparseness” parameter with value 0.5.
It is noted that each MPC may have different AOD, ZOD, and delay.
7.6.3
Spatial consistency 

7.6.3.1
Spatial consistency procedure
A new procedure, namely a spatial consistency procedure, can be used for both cluster-specific and ray-specific random variables to be generated in various channel generation steps in Section 7.5, so that they are spatially consistent. The procedure is based on the parameter-specific correlation distance values for spatial consistency, which can be found in Table 7.6.3.1-2. The cluster specific random variables include:
-
Cluster specific random delay in step 5;
-
Cluster specific shadowing in step 6; and
-
Cluster specific offset for AoD/AoA/ZoD/ZoA in step 7.
-
Cluster specific sign for AoD/AoA/ZoD/ZoA in step 7.
The procedure shall apply to each cluster before sorting the delay. Cluster specific sign for AoD/AoA/ZoD/ZoA in step 7 shall be kept unchanged per simulation drop even if UE position changes during simulation. The ray specific random variables include:
-
Random coupling of rays in step 8;
-
XPR in step 9; and
-
Random phase in step 10.
Table 7.6.3.1-2 Correlation distance for spatial consistency

	
	RMa
	UMi
	UMa
	Indoor

	
	LOS
	NLOS
	O-to-I
	LOS
	NLOS
	O-to-I
	LOS
	NLOS
	O-to-I
	

	Correlation distance (m) for cluster specific random variables
	50
	60
	15
	12
	15
	15
	40
	50
	15
	10

	Correlation distance (m) for LOS/NLOS state 
	60
	50
	50
	10

	Correlation distance (m) for indoor/outdoor state
	50
	50
	50
	N/A
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