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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.

As a response to the LS in RAN4#47 [3], we propose a simulation assumption to determine the minimum requirement on the detection of E-AI in this contribution.
2
Review 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
Minimum Requirement of the AICH/E-AICH Scheme
Based on the LS in [4], the following error events have been identified as important to system performance:

· AI False Alarm: DTX is received as a ‘+1’ or a ‘-1’

· AI Type 1: A ‘+1’ was sent and a DTX was received

· AI Type 3: A ‘-1’ was sent and a DTX was received

· E-AI Type 2: The UE detects a different E-DCH resource from the one that was signalled by the E-AI or detects a resource when NACK was signalled on the E-AI.

Suitable error targets:

· AI False Alarm: 1%

· AI Type 1: 1%

· AI Type 3: 1%

· E-AI Type 2: 0.5%

It was proposed in RAN1 that the existing requirements related to AI detection in [5] are reused.

Note that the UE is required to detect which one of the N configured E-AI signatures was transmitted by the NodeB only if the network has configured E-AI to the cell and the UE has decoded a ‘-1’ (NAK) in the AI signature that corresponds to the PRACH preamble. The E-AI performance is affected by the number of configured E-DCH resources [1, 6]. Therefore, it is better to have the minimum requirements for different number of resources each. 
4
Simulation Assumptions
We adopt most parameters from the AICH minimum requirement in [5]. Similarly as the AICH, we also introduce an E-AICH Power Offset to set the E-AICH Ec/Ior indirectly from the P-CPICH Ec/Ior. The relationship is given by

E-AICH Ec/Ior = E-AICH Power Offset + P-CPICH Ec/Ior














(1)

The detailed simulation parameters are summarized in Table 1. By varying E-AICH Power Offset, we can find out the minimum power offset to satisfy the E-AICH requirement for each number of resources. For the ideal simulation results, perfect knowledge of the channel will be assumed.
Table 1: Simulation Parameters for E-AI detection
	Parameter
	Value

	Number of other transmitted E-AI signatures on E-AICH
	0

	Geometry
	-1 dB

	Channel model
	AWGN

	Power of downlink channels other than E-AICH
	Table C.3 in Annex C [5]

	Number of resources
	4, 8, 16, 32

	Number of receive antennas
	1


5
Conclusions
Simulation assumptions and minimum requirement for the E-AI detection were proposed. A text proposal is presented for the CR to modify TS 25.101 in Annex A.
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Annex A

Text proposal for the CR to modify 25.101
8.x
Detection of E-DCH Acquisition Indicator (E-AI)

The receiver characteristics of E-DCH Acquisition Indicator (E-AI) are determined by the probability of decision error Pdec. Pdec is defined as a conditional probability of detection of a different E-DCH resource from the one that was signalled by the E-AI or detection of a resource when NACK was signalled on the E-AI given that the E-AI signature is transmitted.
8.x.1
Minimum requirement

For the parameters specified in Table A.1 the Pdec shall not exceed the specified values in Table A.2. Power of downlink channels other than E-AICH is as defined in Table C.3 of Annex C.

Table A.1: Parameters for E-AI detection

	Parameter
	Unit
	Test 1

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
	-60

	Number of other transmitted E-AI signatures on AICH
	-
	0
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	dB
	-1

	Propagation condition
	-
	Static


Table 8.45: Test requirements for E-AI detection

	Test Number
	Number of Resources
	E-AICH_Ec/Ior
	E-AICH

Power Offset
	Pdec

	1
	4
	
	
	0.005

	2
	8
	
	
	

	3
	16
	
	
	

	4
	32
	
	
	


Note that E-AICH_Ec/Ior can not be set. Its value is calculated from other parameters and it is given for information only. (E-AICH_Ec/Ior = E-AICH Power Offset + P-CPICH_Ec/Ior)













































































































































































































































































































































