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Introduction
A method based on the extended AICH (E-AICH) [1] channel is commonly agreed as the resource allocation method for EUL in CELL_FACH state In this method, a number of PRACH preambles are assigned for the users who transmit on E-DCH in CELL_FACH. An accessing UE will randomly select a PRACH preamble signature and the NodeB responds with an E-DCH resource allocation indicator sent on the AICH/E-AICH. Collision events may happen when multiple UEs transmit access message using the same E-DCH resource simultaneously. In addition, another type of collision event happens when the accessing UE decodes the wrong AICH/E-AICH signature sent by Node B, which results in the UE using an E-DCH resource intended for the another UE. 
In [2], a method to resolve the collision between UEs was described:

· The accessing UE sends the E-RNTI along with data and waits for the Node B to send back the E-RNTI back. 
· When the UE fails to receive the E-RNTI by a certain time, the UE decides that it is a collision, and terminates the UL transmission immediately. 
The time needed for the collision resolution could be as long as several tens of milliseconds. During this period, the colliding UEs are receiving the same power control commands from Node B. The inner loop power control may fail to converge due to much more stronger self interference before the collision is resolved. Consequently, the strong interference created in this process could significantly degrade the service quality and even cause instability to the network. Thus the possibility cannot be neglected. In this contribution, we study the link impact due to E-DCH collision in CELL_FACH. 
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Simulation Assumptions

The probability of N UEs in collision decays exponentially as N increases. So without loss of generality, we can focus on the case of two UEs colliding in an access slot. The self interference is more prominent when the number of paths is large. The portion of energy that can be recovered by the Node B receiver is limited by the number of RAKE fingers it could assign to each accessing. 
We will study the following three cases:
· Case 1

· UE1 PB3

· UE2 PA3
· The first path of UE1 and UE2 are separated by 16 chips 

· Total 6 RAKE fingers

· Fingers are dynamically assigned to the 6 strongest path at the beginning of access

· The strongest paths are determined based on ideal knowledge of the channel

· From thereon, time tracking loop is turned ON.

· Case 2

· UE1 PB3

· UE2 PA3
· The first path of UE1 and UE2 are separated by 16 chips
· Total 3 RAKE fingers

· Fingers are dynamically assigned to the 6 strongest path at the beginning of access

· The strongest paths are determined based on ideal knowledge of the channel

· From thereon, time tracking loop is turned ON

In the dynamic finger assignment, we assume perfect searcher which measures the path strength in the first access slot of the message and then assign the fingers. The other common settings in the simulation are given in Table 1.
Table 1: Simulation Assumptions for Cell-edge Users

	Parameter
	Value

	TTI
	2ms 

	Number of Active H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	4

	Power Control Preamble Length
	10ms

	Collision Resolution Time
	60ms

	E-TFC Block Size [bits]
	256

	T/P
	5.1dB

	Number of Rx Antennas
	2

	Target Ecp/No [dB]
	-25~-15 dB

	Channel Estimation
	Realistic

	Channel Model
	PB3+PA3

	Receiver Type
	Rake Receiver

	ILPC
	Controlled by estimated Ecp/Io

	TTL
	On

	FTL
	On
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Simulation Results

In Figure 1 to 3, the PDF of true total received Ecp/No is plotted as a metric of inner loop power control. In Figure 4, the maximal Ecp/No experienced during the access message is plotted as an indication of power control stability. 

[image: image1.emf]-40 -35 -30 -25 -20 -15 -10 -5 0 5 10

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

Ecp/No(dB)

pdf

UE1 PB3, UE2 PA3, 6 RAKE fingers

 

 

Target Ec/Io = -15dB

Target Ec/Io = -16dB

Target Ec/Io = -17dB

Target Ec/Io = -18dB

Target Ec/Io = -19dB

Target Ec/Io = -20dB

Target Ec/Io = -21dB


Figure 1: Case 1: UE1 PB3, UE2 PA3,  6 dynamic RAKE fingers
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Figure 2: Case 2: UE1 PB3, UE2 PA3,  3 dynamic RAKE fingers
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Figure 4: Maximum Ecp/No
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Observations

From the simulations, we make the following observations:
· With a very high probability, the two UEs can maintain stable inner loop power control.

· From the comparison of PDF and maximum value of Ecp/No 

· Case 1 (6 RAKE fingers) has the best quality of power control in terms of both tightness and stability. Diversity gain provided by 6 fingers is sufficient to mitigate the deep fade experienced during the message. The impact on the power control is relative small.
· Case 2 (3 RAKE fingers) deteriorates in performance and can render the power control loop instable. This is mainly due to lack of additional Rake fingers, and hence the effect of self interference un-captured from the combined 2 UEs is quite significant. 
· As the target Ecp/Io increases, the inner loop power control has the tendency to diverge. This is prominent in Case 2. 
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Conclusions

A study of impact of E-DCH collision on inner loop power control is performed in this contribution. From the simulation, in the case of E-DCH collision, we conclude that the inner loop power control loop convergence is highly sensitive to the number of RAKE fingers used to demodulate the E-DCH. To overcome this issue, a certain number of RAKE fingers (could be 4~6) should be reserved for E-DCH in CELL_FACH state. 
6
References

[1] R1-080809 “Collision/Blocking Probability Analysis of AICH/E-AICH E-DCH Resource Allocation scheme”, QUALCOMM Europe
[2] R2-080364 “Contention resolution using E-AGCH”, QUALCOMM Europe






1
4/4

