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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN#69 meeting, the study item (SI) on channel model for frequency spectrum above 6GHz was approved, cf. [1]. At 3GPP RAN1#84 meeting RAN1 started working on the SI. Discussion topics included requirements and scenarios, channel model methodology, as well as additional features. It was agreed that the targeted channel model should use the same methodology as the 3GPP-3D channel model described in TR 36.873, cf. [2].
This contribution should motivate for using a proper notation of mean and standard deviation of logarithmized parameters.
2. Problem description
Currently it is quite common to denote the large-scale parameter mean and standard deviation simply by  and , where X stands for the individual large-scale parameter. In addition a unit is provided like log10(s) or log10(deg) or dB. While giving the mean and standard deviation of a parameter in dB is quite unproblematic, the first two options might lead to misunderstandings, since it is not obvious whether the presented value is the logarithmized mean value  or the mean logarithmized value . 
Sometimes it happens that in addition to the mean values given in units of log10(s) or log10(deg) there are mean values presented in s or deg using the same symbols as mentioned above. Here we end up with the same problem – it is not obvious whether the mean value  is given or the mean of the logarithmized value in linear scale .
The relationship of these two mean values is depicted in Figure 2-1 and Figure 2-2. While Figure 2-2 shows typical ranges for the delay spread mean and standard deviation values, Figure 2-1 shows typical ranges for the angular spread parameters.
[image: ]
Figure 2‑1:Relationship between  and  given the standard deviation 
[image: ]
Figure 2‑2: Relationship between  and  given the standard deviation 
3. Background
Defining a normalized random variable , by 

with 

being the mean of the logarithmized random variable  and 

being the standard deviation of the logarithmized random variable .
The mean and standard deviation of random variable  are given by

and

Since

it follows that

and with

it follows that

Given the mean and standard deviation of random variable , the mean of its logarithm  is given by

while the standard deviation is given by

4. Proposed solution
In order to prevent misunderstandings the following is proposed:
Proposal 1: Adopt the following notation for mean () and standard deviation () of logarithmized parameters.
Proposal 2: When presenting mean values of logarithmized parameters in linear scale, clarify whether  or  is given.
Example 1: Delay Spread
After defining the delay spread in linear scale as ds, the normalized delay spread as , and the normalized & logarithmized delay spread as , the mean and standard deviation of the normalized &logarithmized delay spread can be denoted as  and , while the mean and the standard deviation of the delay spread in linear scale can be denoted as  and .
Example 2: Angular Spread of Departure
After defining the angular spread of departure in linear scale as asd, the normalized angular spread of departure as , and the normalized & logarithmized angular spread of departure as , the mean and standard deviation of the normalized &logarithmized angular spread of departue can be denoted as  and , while the mean and the standard deviation of the delay spread in linear scale can be denoted as  and .

5. Conclusion
This contribution reported on possible errorneous interpretation of large-scale parameters due to improper notation of mean and standard deviation.
Proposal 1: Adopt the following notation for mean () and standard deviation () of logarithmized parameters.
Proposal 2: When presenting mean values of logarithmized parameters in linear scale, clarify whether  or  is given.
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