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1. Introduction

Fast DCH setup is one of techniques considered for “Uplink Enhancements for Dedicated Transport Channels” [1]. A scheme for fast physical random access was proposed in [2]. The current contribution presents some system level simulation results for the scheme in [2]. Related link level simulation results are given in [3]. 
2. Simulation assumption

The simulation assumptions are listed in table 1. We only consider physical layer power ramping procedure, no MAC control such as back-off algorithm and persistence test is considered.

Table 1. Parameters for ERACH System Simulation

	Parameters
	Setting
	Description

	Cell Number
	1
	1 cell with wrap around added.  Cell radius is 1.617 km

	Channel Model
	ITU Ped A 3km/h

ITU Veh A 120km/h
	For VA case, fading is assumed to be independent between access slots; For PA case, fading is assumed to be constant during one access attempt.

	UE mobility model
	3km/h

120km/h
	UE travels throughout the cell, changing direction with a probability of 0.2 every 20 meters, by a degree randomly selected in the range between ± 45 degree. See [5]

	Path Loss
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	Minimal allowable value is 70 dB. [1]

	Shadow fading
	8 dB
	Log Normal shadowing is updated every 20 meters.

	Background noise/ Interference load
	-102dBm
	Refer to [4]

	UE Maxim Power allowed
	21dBm 
	The maximum allowed UE transmit power. [1]

	Constant value
	Integer [-35, …., -10] dB
	[6]

	Power Ramp Step
	Integer [1, …, 8] dB
	Power Ramp factor between two successive preambles. [6]

	Offered load 
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	0.25 requests/access slot 
	Random access requests arrive at Node B according to Poisson distribution with 
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 as Offered Load. 

	Tp-p
	4 access slots
	The interval between two successive preambles

	Tp-m
	4 access slots
	The interval between last preamble and message part
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	3 dB
	[6]

	Standard deviation for UE Power Error
	3 dB
	Complies with Gaussian Distribution. (See [4])

	Initial preamble power offset
	[0, 1, 2, 3, 4, 5] dB
	Additional power offset for initial preamble 

	Power ramping step offset
	[0, 0.5, 1, 1.5, 2] dB
	Additional power offset for power ramping factor


To evaluate the performance of proposal in [2], following simulation outputs are defined:

· Mean Access Time (MAT): Mean Access Time is averaged access time among all successful access attempts.  The definition of access time is the period from UE transmits the first preamble until the UE finishes transmitting the message.


Let N represent the number of successful access attempts, 
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· Mean Access Accumulative ROT (MAA ROT): The total collected system ROT averaged among all successful access attempts. 


Let 
[image: image8.wmf]i

ROT

 represent ROT over 
[image: image9.wmf]th

i

 access slot, then, MAA ROT is 
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Where N is the number of successful access attempts.

3. Simulation results

3.1 MAT and MAA ROT performance 

In the following, MAT and MAA ROT performance under PA and VA are shown for all possible combinations of constant value and power ramp step size.  
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Fig. 1 MAT vs constant value under different power ramp step (ITU Ped A 3km/h)
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Fig. 2 MAT vs constant value under different power ramp step (ITU Veh A 120km/h)
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Fig. 3 MAA ROT vs. constant value under different power ramp step (ITU Ped A 3km/h)
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Fig. 4 MAA ROT vs constant value under different power ramp step (ITU Veh A 120km/h)

Observing the above MAT and MAA ROT performance, if we request a quick random access with relatively low uplink interference, there exists an optimal combination of constant value and power ramp step to meet the requirement.

If the system works at the optimal point, additional increase of constant value or power ramp step will have little benefit on decreasing random access time. However, the system would work at a conservative power setting (smaller constant value and power ramp step) in order to reserve some margins.  Under such setting, proper increase of constant value and/or power ramp step has benefit to quicken the random access whilst without bringing too high interference.  

To zoom in on the detailed impacts of initial preamble power offset and power ramping step offset proposed in [2], we choose a typical combination of 3dB power ramp step size and –35dB constant value as base to evaluate the performance of introducing the two offsets. 

Results of varying power ramping step offset with fixed –35dB constant value are shown in 3.2, results of varying initial preamble power offset with fixed 3dB power ramp step are shown in 3.3.

3.2 Results for different Power Ramping Step Offset
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Fig 5. Mean Access Time for different power ramping step offset
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Fig 6. MAA ROT for different power ramping step offset

3.3 Results for different Initial Preamble Power Offset
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Fig 7. MAT for different initial preamble power offset
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Fig 8. MAA ROT for different initial preamble power offset

Observe the results in this section, we can find that introducing additional offsets on initial preamble power and power ramping step size can decrease the mean access time for random access procedure, especially when the system is working below the optimal point as mentioned in section 3.1. 

The two additional offsets have different impact on the mean access accumulative ROT, for power ramping step offset, the MAA ROT will increase with the increase of offset; for initial preamble power offset, the MAA ROT is relative flat with quite small fluctuation. 

The instantaneous ROT C.D.F curves in Annex show that initial preamble power offsets have little impact on instantaneous ROT distribution. For the case of power ramping step offsets, the instantaneous ROT C.D.F shifts to higher ROT with the increase of offset, but the shift is very small.   

The MAA ROT and ROT C.D.F curves imply that additional offsets will not cause too high uplink interference, moreover, initial preamble power offset has smaller impact on ROT than power ramping step offset do. 

4. Conclusion

System simulation results for fast physical random access [2] are presented in this contribution. 

Simulation results show, for the system working at a conservative power setting, introducing appropriate additional offsets for initial preamble power and power ramping step will decrease mean random access delay obviously and will not cause unacceptable uplink interference increase.  
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Annex 

In this section, Access Time Distribution C.D.F and Instantaneous RoT Distribution C.D.F are included for reference.

A.1 Simulation Results on different Power Ramping Step Offset
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Fig. 9 Access Time C.D.F for different Power Ramping Step Offset (ITU Ped A 3km/h)
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Fig.10 Instantaneous RoT C.D.F for different Power Ramping Step Offset (ITU Ped A 3km/h)
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Fig. 11 Access Time C.D.F for different Power Ramping Step Offset (ITU Veh A 120km/h)
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Fig. 12 Instantaneous RoT C.D.F for different Power Ramping Step Offset (ITU Veh A 120km/h)

A.2 Simulation Results on different Initial Preamble Power Offset
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Fig.13 Access Time C.D.F for different Initial Preamble Power Offset  (ITU Ped A 3km/h)
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Fig. 14 Instantaneous RoT C.D.F for different Initial Preamble Power Offset  (ITU Ped A 3km/h)
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Fig.15 Access Time C.D.F for different Initial Preamble Power Offset (ITU Veh A 120km/h)
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Fig. 16 Instantaneous RoT C.D.F for different Initial Preamble Power Offset (ITU Veh A 120km/h)
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