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7.6.5
Correlation modelling for multi-frequency simulations
This section describes how to generate parameters to reflect correlation across different frequencies for a BS-UT link, for simulations involved with multiple frequencies. 
For those simulations, the steps in Section 7.5 should be revised according to the following:

-
The parameters generated in Step 1 are the same for all the frequencies, except for antenna patterns, array geometries, system center frequency and bandwidth.
-
Propagation conditions generated in Step 2 are the same for all the frequencies. It is noted that soft LOS states may be different due to frequency dependent function.
-
The parameters generated in Step 4 are the same for all the frequencies, except for possibly frequency-dependent scaling of e.g. delay spread and angular spreads according to the LSP tables. I.e. let x be a random variable drawn from a Gaussian distribution: x ~ N(0,1). Then the delay spread at frequency f is DS(f)= 10^(lgDS(f) + lgDS(f)(x), where the same value of x is used for all frequencies. A corresponding procedure applies to each of the angular spreads.
-
The cluster delays and angles resulting from Steps 5-7 are the same for all frequency bands
-
Per-cluster shadowing n in Step 6 are independently generated for the frequency bands.
-
Cluster powers in Step 6 may be frequency-dependent.
-
Steps 8-11 are independently applied for the frequency bands.
In addition, when blockage is modeled according to Section 7.6.4, the positions of blockers are the same across all the frequencies.
Note: The requirements above may not be fully aligned with the behavior of the model according to Section 7.5, since cluster delays and angles will be frequency-dependent in scenarios where the DS or AS is frequency-dependent. The procedure below may alternatively be used to ensure that cluster delays and angles are frequency-independently generated.

7.6.5.1 Alternative channel generation method

The alternative method replaces Steps 5-7 in Section 7.5 with the below Steps 5’-7’. The inputs to the alternative method are the delay and angular spreads determined according to Step 4 at an anchor frequency, e.g. 2 GHz: DS0, ASD0, ASA0, ZSD0, ZSA0, the delay and angular spreads determined according to Step 4 at a frequency of interest: DS, ASD, ASA, ZSD, ZSA, and the number of clusters N from Table 7.5-6.

Step 5’: Generate nominal delays 
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Generate N delays from a single-sided exponential distribution with zero mean and standard deviation of 
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Generate N AODs from a wrapped Gaussian distribution with zero mean and standard deviation of 
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Generate N AOAs from a wrapped Gaussian distribution with zero mean and standard deviation of 
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Generate N ZODs from a wrapped Laplacian distribution with zero mean and standard deviation of 
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Generate N ZOAs from a wrapped Laplacian distribution with zero mean and standard deviation of 
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r is a proportionality factor, r=1.5. The principal value of the arg function should be used, e.g. (-180,180).

In case of LOS, set 
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Step 6’: Generate cluster powers 
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Generate cluster powers as 
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(7.6.30a)

where 
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 is the per cluster shadowing term in [dB] and 
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Normalize the cluster powers so that the sum of all cluster powers is equal to one, i.e., 
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or, in the case of LOS, so that
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where 

 is the K-factor converted to linear scale. 
Step 7’: Generate delays 
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Repeat Steps 6’-7’ for each frequency of interest, reusing the delays and angles from Step 5’ for all frequencies.

Note: The resulting delay and angular spreads of channels generated with this alternative method will be similar but not identical to when using Steps 5-7 in section 7.5.
--- unchanged parts are omitted ---
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