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1
Introduction

This document discusses about AICH/E-AICH performance requirements. The AICH/E-AICH resource allocation method for E-DCH random access was agreed in RAN1 #51-bis. The method utilizes the existing AICH physical channel to signal E-DCH resource to the UE either on existing AICH signatures (one to one mapping between access preamble and default E-DCH resource) or on extended set of up to 16 signatures when default E-DCH resource is blocked. 

2
AICH/E-AICH resource allocation
AICH/E-AICH resource allocation [1]:
· AICH:
· N signatures for R99 PRACH access
· M signatures for EUL access
· ”ACK” means ”use default config”

· ”NACK” means ”read E-AICH” if E-AICH is configured; otherwise is means actual NACK
· E-AICH:
· The usage of E-AICH is optional for NodeB (RRC configurable for UE)

· At most one BPSK modulated signature out of a configurable number (from 1 to 16) of contiguous BPSK modulated signatures is transmitted on E-AICH in one access slot.
· This ensures easy detection and a low PAR
· Up to 32 values (including NACK) can be signalled
· The first of the configured values is reserved for actual NACK

· The information on E-AICH represents a number to add to the table index of the default configuration (modulo the number of configurations)
The phase reference for the AICH is the Primary CPICH.
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Figure 21: Structure of Acquisition Indicator Channel (AICH)

The real-valued signals a0, a1, …, a31 in figure 21 are given by
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where AIs, taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the sequence bs,0, …, bs,31 is given by Table 22, and EAIs, taking the values +1, -1, and 0, is the extended acquisition indicator corresponding to signature s and the sequence cs,0, …, cs,31 is given by Table 22B, and γ is the  relative amplitude weighting factor corresponding to the square root of the ratio of the relative transmit power of EAI and the relative transmit power of AI, as signalled by higher layers.
3
Discussion

The most harmful error happens when UE starts to use E-DCH resources that haven’t been assigned to it. That resource may have already been assigned to some UE when the error causes interference into the system and onto a particular E-DCH resource degrading its quality. On the other hand if the UE starts to use a resource that is not occupied at that time the UE causes additional interference into the system. This error case happens when the UE makes a false alarm on AICH (DTX->NACK), a miss detection on AICH (ACK->NACK, should happen very rarely) or if UE makes a miss detection on E-AICH when correctly received NACK on AICH. Thus the error that UE start using a wrong E-DCH resource consists of a false alarm probability on AICH and a miss detection probability of E-AICH. The part of the error caused by false alarm on AICH (DTX->NACK) can be reduced if one uses an erasure logic (DTX detection) also on E-AICH.
The following lists two options how the performance metrics could be defined:

1) If only miss detection probability requirement is defined, the false alarm probability is same for both default resource allocation part and E-AICH resource allocation part. In addition the power requirement for the E-AICH would be lower than for AICH due to binary detection compared to ternary detection. 
2) In addition to 1) if also false alarm requirement is assigned to E-AICH, the overall false alarm probability could be decreased but the false alarm probability is now different for the default and E-AICH resource allocation parts. In addition, because ternary detection shall be introduced for E-AICH the power requirement for E-AICH is higher than for E-AICH without threshold detection. 

We consider that it’s enough to define only performance requirement for the E-AICH and leave the overall false alarm probability be determined by the AICH FA.

4
Test cases

Possible test case is described for the option 1).

1) Only miss detection defined for E-AICH

a. AICH -1 is sent by Node B and with equal probability choose one E-AICH signature and with equal probability choose EAI either -1 or 1

i. If E-AICH signature and EAI corresponds to NACK UE should have a back-off period and start a random access again if the number of maximum random access attempts has not been exceeded (UE should’n start using any E-DCH resource)

ii. If E-AICH signature and EAI doesn’t correspond to NACK UE should start using E-DCH resource indicated by used PRACH preamble, E-AICH signature and EAI according to [2]
5
Conclusion
We propose that only miss detection probability requirement would be defined for the E-AICH demodulation. It’s also thought that the requirement could be same as on AICH, 0.01.
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