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Proposals on beta distribution for T2
1. Introduction
During last Telco#2, companies have made an agreement on using Beta distribution model for T2 scenario. This paper gives further consideration on the beta distribution for T2.
2. Discussion
Following figure 1 and figure 2 shows the terminal number in each timeslot within one second. Simulation is made for one RACH (non-combined CCCH) in a cell in ideal condition.
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Figure 1 terminal number in each timeslot (Beta distribution)
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Figure 2 terminal number in each timeslot (Poisson distribution)

Table 1 Number of Collision terminals and collision probability for each case within 1 second 
	Distribution
	Number of Collision terminals (more than one access attempt in one slot)

	Case
	100
	300
	500
	800
	1000

	Beta
	0
	300-18=282
282/300=94%
	500-6=494
494/500=98.8%
	800-4=796
796/800=99.5%
	1000-3=997
997/1000=99.7%

	Poisson
	100-65=35
35%
	300-28=272
272/300=90.6%
	500-11=489
489/500=97.8%
	800-3=797
797/800=99.6%
	1000-4=996
996/1000=99.6%


Note: collision occurs when more than one access attempt in one slot

From above table, we can get following conclusions:

1. When beta distribution is used, 100 terminals will successfully access to the network with no collision within 1s (T=1s). So for the case of 100 terminals per RACH, the collision probability is quite low which is considered as a non-typical scenario for synchronized scenario. It is proposed not to study this low number case (N< 100 per RACH) for T2 model when beta distribution is used. 

2. When beta distribution is used, the collision probability increase very quickly in the range of 100 ~ 1000 terminal number per RACH. Within 1 second, the maximum number of terminals should be limited in the simulation. It is considered as a realistic scenario that less than 1000 terminals per RACH in a cell will trigger the simultaneous access attempts within one second. It is proposed to limit the maximum number of terminals to 1000 per RACH in a cell in T2 for current study.
3. When number of terminals is higher than 1000 per RACH, the collision probability is closed to 100%. But we question whether this high number case is a typical scenario for synchronized access model. It is proposed to consider this high number case (N > 1000 per RACH) in a later study in T2.
3. Conclusion

When simulation is made based on beta distribution for T2 synchronized access model, this paper gives following proposals:
1. It is proposed not to study this low number case (N< 100 per RACH) for T2 model when beta distribution is used in T2.

2. It is proposed to limit the maximum number of terminals to 1000 per RACH in a cell in T2 for current study.

3. It is proposed to consider this high number case (N > 1000 per RACH) in a later study in T2.
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