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1
Introduction
In RAN WG1 #51-bis, a decision was made on the E-DCH resource allocation scheme. The scheme is referred to as the AICH/E-AICH E-DCH Resource Allocation scheme. 
In [1], a detailed study on AICH/E-AICH detection performance was performed and typical error events and consequences were analyzed. Based on the different nature of error events and the corresponding degradation to the overall system performance and user experience, it was proposed to allow for different performance targets (and hence, difference power allocation) for AICH and E-AICH, respectively. According to the analysis, a decision was made to use different gain parameters for AICH and E-AICH signatures in RAN WG1 #52. 

The impact of different types of error events made on AICH and E-AICH has been further evaluated in [2] in terms of degradation to the average blocking probability, and minimum error performance targets have been proposed for the AICH and E-AICH, respectively.

In this contribution, we investigate how to allocate different powers to AICH and E-AICH channels, respectively, in order to meet the minimum error performance targets for both the AICH and E-AICH channels.
2
Description of the AICH/E-AICH Scheme.

The AICH/E-AICH E-DCH Resource Allocation scheme and an example AICH/E-AICH detector algorithm is summarized as below:
· A UE transmits a randomly chosen access preamble signature.

· The access preambles are one to one mapped to AI bits that modulate the AICH signature sequences (as in Release 99).

· The AI bits corresponding to the access preambles are in turn one to one mapped to E-DCH resource configurations. 
· These resources are referred to as default resource configurations.

· If the NodeB detects the access preamble and the corresponding default E-DCH resource configuration is available, the NodeB sends a +1 on the corresponding AI bit. This indicates to the UE, that the default E-DCH resource configuration index is allocated to the UE.

· If the default resource configuration is not available, the Node B will send a -1 on the AI bit corresponding to the access preamble. 

· The NodeB then allocates another E-DCH resource configuration to the UE using the AI bits that modulate the extended lower half of AICH (there are 16 signatures available) signature pattern table. The allocation is as follows:

· Simply transmit ONE of the 16 available AICH signatures in the expanded space, and use the INDEX of this signature to indicate the E-DCH resource. 

· Node B can transmit either +1 or -1 on each E-AICH signature

· The E-AICH signature and the sign of the bit sent on the E-AICH signature represents a unique value.

·  Hence with 16 E-AICH signatures, there are 32 values..

· One of the values is reserved for actual NACK

· UE will correlate the de-spread symbols with all the 16 possible AICH signatures and then will select the correlator output with the largest “magnitude”. 

· To decide between +1 or -1 on the AI bit corresponding to the AICH signature with largest magnitude, UE then obtains the sign of the correlator output.
· No erasure logic was assumed in this receiver algorithm. 
· The value is then translated to the E-DCH resource configuration by adding the value to the default E-DCH resource configuration index modulo the number of E-DCH resource configurations
3
Error Performance of the AICH/E-AICH Scheme.
Based on the discussion in [2], the two major types of error events that we are concerning about (due to their relatively high occurrence) are:
· AICH type 1/3 error: miss detection event, and

· E-AICH type 2 error: decode to a resource other than the one assigned by Node B.

As was shown in [1], the probability of AICH type 1 can be expressed as:
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where FAR represent the target false alarm rate in AICH detection, and G is the geometry value. 

Similarly, the probability of E-AICH type 2 can be expressed as:
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Where 
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is the pdf of a standard normal random variable.
Based on the analysis in [2], the minimal performance targets for AICH and E-AICH are set to:
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Now, by substituting (1) and (2) into (3) and (4), we get the minimal required 
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to achieve the performance targets. The ratio 
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is the relative power scaling factor needed for AICH and E-AICH. Figure 1 plots 
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 values, respectively. The target false alarm rate on AICH is set to 1% and geometry is set to 0 dB. The total number of resources is set to 8, 16, or 32. Ec/Ior value on the X-axis represent the individual SINR on AICH or E-AICH.
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Figure 1: Probability of AICH type 1/3 error and Probability of E-AICH type2 error for different Ec/Ior. Target P(FA)=1%.
Figure 2 plots 
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 values, respectively. The target false alarm rate on AICH is set to 10% and geometry is set to 0 dB. The total number of resources is set to 8, 16, or 32. Ec/Ior values on the X-axis represent the individual SINR on AICH or E-AICH.
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Figure 2: Probability of AICH type 1/3 error and Probability of E-AICH type2 error for different Ec/Ior. Target P(FA)=10%
The minimum required Ec/Ior to achieve the performance target in (3) and (4) are characterized in the tables below

Table 1: AWGN, Minimal required Ec/Ior , G=0dB, Target FAR=1%
	
	8 E-DCH resources
	16 E-DCH resources
	32 E-DCH resources
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Table 2: AWGN, Minimal required Ec/Ior , G=0dB, Target FAR=10%

	
	8 E-DCH resources
	16 E-DCH resources
	32 E-DCH resources
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As can be observed in Tables 1 and 2, the required Ec/Ior on the AICH differs from the E-AICH as the number of common E-DCH resources increases. 

We recommend the following procedure to derive a suitable E-DCH resource allocation test requirement using the AICH and E-AICH:

· Determine the minimum Ec/Ior for each of these channels (AICH and E-AICH), to achieve the minimum error performance targets as decided by RAN1.

· Compute the total required Ec/Ior as the linear sum of these optimal Ec/Ior values.
·  Also compute the ratio 
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for these optimal settings.
· The test requirement is then uniquely determined by 
· the total required Ec/Ior on AICH/E-AICH and

· 
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4
Conclusions

A simple link analysis was performed to evaluate the error performance of the AICH and E-AICH, which is a newly introduced channel for the purpose of E-DCH resource allocation in CELL_FACH state. Since the error performance targets on these channels can be different, the powers on these channels can be set differently. Furthermore, we also observe sensitivity in error performance when the number of common E-DCH resources varies. As a result of this analysis, we propose and recommend a simple procedure to derive a test requirement for the required error performance targets on the AICH and E-AICH. 
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