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1 Introduction

The resource allocation method for assigning E-DCH resources was agreed at RAN WG1 #51-bis and is based on using the existing AICH channel and if configured, the new E-AICH channel [1]. The AICH channel is used to assign UEs a default E-DCH resource, or to tell the UEs to look at the E-AICH to determine the index of the resource that is assigned.  In [2] and [3] the performance of the new scheme was studied in terms of Missed Detection probability on the AICH and Error probability on the E-AICH.

It was noted in [3] that an error in the E-AICH can be quite serious. In this document, we highlight the impact of such an error and raise the possibility of specifying some UE bahaviour to limit this impact.
2 Resource Allocation Agreement
The NodeB is allocated a pool of E-DCH resources, from which it can choose to assign to UEs that have made access requests through a PRACH preamble signature. The NodeB responds to this access request by assigning the UE the default resource (that is the resource tied to the PRACH preamble signature) or by assigning a non-default resource (any other free resource from the pool). For the former, the NodeB sends down an ACK on the AICH signature matched to the PRACH signature. If the default resource is unavailable, the NodeB can assign any other resource from the pool by sending a NACK on the matched AICH signature and an extended acquisition indication (E-AI) on the E-AICH. The NodeB can send one of 32 possible E-AIs. One of these is reserved to signal to the UE that no resource can be assigned. This is referred to as an E-AICH NACK. The remaining E-AIs have a one-to-one mapping to a unique Resource Configuration Index. The UE uses this index as an offset to its default E-DCH resource to determine the actual E-DCH resource that has been assigned by the NodeB. The E-AIs are +1 or -1 values that are carried on 16 signature sequences [4].
In [3], the error performance of the resource allocation scheme was studied, in an effort to gauge its sensitivity to the fraction of power allocated to the AICH (α)  and allocated to the E-AICH(1- α).  The different possible error scenarios were enumerated, and the performance results obtained under AWGN channel conditions. 
We will focus on one of the error scenarios presented in [3] - in particular, the case where the UE incorrectly selects the assigned E-DCH resource. This will happen when the NodeB assigns a non-default resource by signaling an index on the E-AICH, and the UE (say UE_1) detects the wrong E-AI. As a result,

1) the resource that was assigned by the NodeB will be wasted (unavailable) until the NodeB determines that it is not being used, and returns it to its pool of available resources.

2) UE_1 will be transmitting on an incorrect E-DCH resource and the NodeB will not be aware of this. Three sub-cases can be identified depending on the status of the E-DCH resource:

a) If the resource is not already allocated to another UE, the impact may be a small increase in noise rise until the collision resolution timer expires. 

b) If during the collision resolution phase the NodeB allocates the E-DCH resource to another UE (say UE_2), the transmissions from the 2 UEs will collide. UE_2 may be prevented from completing its collision resolution phase.

c) If the resource is already in use by another UE (UE_2), then the transmissions from UE_1 will be a source of strong interference. As UE_1 will begin its power control synchronization phase, it’s transmissions on the DPCCH may impact the power control loop already established for UE-2. In addition, any E-DPCCH/E-DPDCH transmissions from UE_1 will tend to increase the HARQ failures for transmissions from UE_2.  
It was concluded in [3] that this error scenario was more detrimental to the system when compared to other types of decision errors on AICH and E-AICH. 
One other aspect that should be considered is the difference between the AICH and E-AICH processing. For the AICH, the UE has a priori knowledge as to the signature it must detect. It must then make a decision as to the value transmitted on this signature: +1/0/-1. For the E-AICH, the UE must first determine which signature was transmitted and then determine the value transmitted on this signature (+1 or -1). This implies that the UE needs to detect all signatures. 
In [3] an example E-AICH detection algorithm is described. The UE first determines the strongest signature and then uses the sign of the recovered E-AI to establish the index.  However, this approach does not prevent the UE from:

· Detecting a signature when none was actually transmitted (e.g. UE has misinterpreted an AICH DTX as an AICH NACK) or;

· Selecting the wrong signature when two or more signatures are received with similar strength.  
As a result, we propose that RAN1 study whether UE behavior should be specified in order to reduce the probability of E-AICH detection errors.  

3 Conclusion
As the impact of detecting an incorrect E-AI can be serious to ongoing E-DCH transmissions, it may be prudent to reduce the probability of occurrence of such events. As a result, we propose that RAN1 study whether there is an advantage to having the UE take steps to reduce this probability when it deems that detection of E-AI is unreliable. 
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