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Discussion on generation of numeric beta distribution
1 Introduction
According to [1], MTC devices access the network in a synchronized manner with a beta distribution in T2 mode. This paper illustrates two methods of produce Beta distribution from the perspective of simulation and discusses which method is proper based on the evaluation of the deviation between generated beta distributions with the standard Beta distribution.
2 Discussion

2.1 Ways to get beta distribution

The probability density function of the beta distribution is:
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And the distribution should preserve the total number of access attempts when time duration T is changed, and should be limited in time:
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Assuming total number of devices in the cell is X, then the number of arrivals in the ith TDMA frame is given by:
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The above calculation will have decimals, how to get an integer number of users has the following two ways, see [2][3]：

Method 1
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Here, the round function returns a number rounded to 1, for example:

round(0.1) would return 0

round (1.9) would return 2

Taking into account the number of users on each time slot after round function filtering, to guarantee the sum of these users equal to X, X needs to be fine-tuned.  A possible way is to make X multiply a factor which is approximately equal to 1 when getting x1. This factor can be  generated automatically through a simple program. When X is between 100-2000, the factor is between 0.98 and 1.003, as follows:
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For example, when X=500，factor=0.997，when X=1000, factor=1.003.
Method 2
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Here, the Floor function returns a number rounded down based on a multiple of 1, for example:
floor(0.1) would return 0

floor(1.9) would return 1

So according to method 2, the sum of the user number on each timeslot is less than X, and an additional device is always arrives on the last timeslot.
According to method 1 and 2, the users distribution is given in following figures, where X=100, 500, 1000 and 2000. The left figures are generated by method 1, the right figures are generated by method 2.
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2.2 Evaluation on the generated distribution

Variance is a measure of dispersion which is used to evaluate the spread of a distribution of numbers. If a random variable x has the expected value (mean) μ = E[x], then the variance of x is represented in mathematics as σ2, according to the equation: 
σ2 = [(x1-μ)2 + (x2-μ)2 + (x3-μ)2 +...(x217-μ)2]/n
Here, μ = E[x]= 
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With method 1, the variance is:
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With method 2, the variance is :
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Apply simulation results in the above formula, Variance value with method 1 and 2 is shown in the following table and method 1 has the lower variance value:
	Users
	Method 1
	Method 2

	100
	2.6213e-005
	2.6942e-005

	500
	8.1517e-006
	8.4339e-006

	1000
	8.5264e-008
	1.5573e-007

	2000
	3.3268e-005
	3.3258e-005


3 Conclusions
Analysis is made based on variance value for two methods when generating the simulation input.  Method 1 shows lower variance than Method2 and a proposal is given as below:

Proposal: 
· Method 1 as following is recommended to generate the beta distribution which is more accurate. 
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