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1 Introduction

During the last RAN1 meeting, there was some discussion as to the potential impacts caused by AICH false alarms and E-AICH detection errors [1],[2],[5]. The issue was raised that the cost of a UE transmitting on resources not actually allocated by NodeB is higher than the cost of a UE missing the allocation altogether, and that therefore system benefits could be achieved if the UE takes preventative action to reduce the likelihood of the former. An LS was sent to RAN4 asking to begin design of test requirements for these errors [3] and to RAN-2 asking to signal the e-AICH power offset.
In this contribution, we present alternatives on possible actions the UE can take to reduce the impacts of unreliable E-AICH detection and propose a draft CR based on last meeting’s endorsed CR [6].
2 E-AI Detection
When a UE receives an AICH = -1 and the E-AICH is configured, it decodes the E-AICH to determine if and which index to an assigned E-DCH resource is indicated. This procedure could lead to selection of an index other than the one that was transmitted, or to selection of an index when NACK was transmitted.
The UE could be designed to bias its detector to reduce the probability of these outcomes by establishing a threshold on the quality of detection such as to meet RAN-4 test requirements.  When that threshold is not met, the UE could assume either that
· NACK was received on E-AICH, or

· DTX was received on AICH.
2.1 NACK-like Behavior
In this alternative, upon detection of an unreliable E-AICH, the E-AI detector reports a NACK.

In the current baseline procedure, this NACK would trigger a backoff. Owing to this backoff, it should be safe to assume that the E-DCH resource will have been returned to the pool of available resources before the UE is ready to send the next preamble. 

Note that since this NACK is not tied to blocking, there may be an advantage to having a different backoff timer in this case (this would require the UE to know the cause of the NACK (reliable NACK or un-reliable E-AICH)).
2.2 AICH DTX-like Behavior
In this alternative, upon detection of an unreliable E-AICH the UE assumes that DTX was received on AICH (instead of NACK on AICH).
In the current baseline procedure, the UE would simply continue trying to access the next available access slot, choosing a randomly selected signature sequence.  The unnecessary ramp-up would result in a slight noise rise increase on the uplink. 
Note that in this case the first resource assigned would most likely not be returned to the pool of available resources until the collision resolution time has expired or the NodeB has not detected any activity on the uplink.  This resource would thus be unavailable for the following attempt.
3 Conclusion and Proposal
For both solutions, the resource that was originally assigned by the NodeB will go unused until the NodeB realizes that the resource is free.
The main difference between the two alternatives is that the NACK-like behavior results in additional latency as the UE has to perform a backoff and then restart the PHY layer random access procedure after detecting an unreliable E-AICH. In contrast, the DTX-like behavior results in a quicker assignment of E-DCH resources, at the expense of a small increase in uplink noise rise during the transmission of the subsequent RACH preamble signature. It also seems that the NACK alternative is the simplest to specify. 
Based on the analysis/discussion presented in [5][1], we propose to agree on the need to specify UE behavior when the E-AI detection is unreliable and to discuss the alternatives, NACK-like or DTX-like (or other).  We have provided a CR for the NACK-like alternative but will be very happy to rewrite it as the DTX-like alternative.
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6.1A
Physical random access procedure with E-DCH

The physical random access procedure described in this subclause is initiated upon request from the MAC sublayer (cf. [9]).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the higher layers (RRC):

-
The preamble scrambling code.

-
The AICH_Transmission_Timing parameter [0 or 1].

-
The set of available signatures and the set of available E-DCH random access sub-channels for each Access Service Class (ASC). Sub-channels are defined in subclause 6.1.1.

-
The power-ramping factor Power Ramp Step [integer > 0].

-
The parameter Preamble Retrans Max [integer > 0].

-
The initial preamble power Preamble_Initial_Power.

-
The Power offset Pp-e = control Pdpcch 
– Ppreamble, measured in dB, between the power of the last transmitted preamble and the initial DPCCH transmission power.

-
The number of TTIs in which only the uplink DPCCH is sent before the E-DCH transmission may start

Note that the above parameters may be updated from higher layers before each physical random access procedure is initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the higher layers (MAC):

-
The ASC of the PRACH transmission.

The physical random-access procedure shall be performed as follows:

1
Derive the available uplink access slots, in the next full access slot set, for the set of available RACH sub-channels within the given ASC with the help of subclauses 6.1.1. and 6.1.2. Randomly select one access slot among the ones previously determined. If there is no access slot available in the selected set, randomly select one uplink access slot corresponding to the set of available RACH sub-channels within the given ASC from the next access slot set. The random function shall be such that each of the allowed selections is chosen with equal probability.

2
Randomly select a signature from the set of available signatures within the given ASC. The random function shall be such that each of the allowed selections is chosen with equal probability.
3
Set the Preamble Retransmission Counter to Preamble Retrans Max.

4
If the Preamble_Initial_Power is below the minimum level required in [7], set the Commanded Preamble Power to a value, which shall be at or above the Preamble_Initial_Power and at or below the required minimum power specified in [7]. Otherwise set the parameter Commanded Preamble Power to Preamble_Initial_Power.
5
In the case that the Commanded Preamble Power exceeds the maximum allowed value, set the preamble transmission power to the maximum allowed power. In the case that the Commanded Preamble Power is below the minimum level required in [7], set the preamble transmission power to a value, which shall be at or above the Commanded Preamble Power and at or below the required minimum power specified in [7]. Otherwise set the preamble transmission power to the Commanded Preamble Power. Transmit a preamble using the selected uplink access slot, signature, and preamble transmission power.

6
If no positive or negative acquisition indicator (AI ( +1 nor –1) corresponding to the selected signature is detected in the downlink access slot corresponding to the selected uplink access slot:

6.1
Select the next available access slot in the set of available RACH sub-channels within the given ASC.

6.2
Randomly select a new signature from the set of available signatures within the given ASC. The random function shall be such that each of the allowed selections is chosen with equal probability.
6.3
Increase the Commanded Preamble Power by P0 = Power Ramp Step [dB]. If the Commanded Preamble Power exceeds the maximum allowed power by 6dB, the UE may pass L1 status ("No ack on AICH") to the higher layers (MAC) and exit the physical random access procedure.
6.4
Decrease the Preamble Retransmission Counter by one.
6.5
If the Preamble Retransmission Counter > 0 then repeat from step 5. Otherwise pass L1 status ("No ack on AICH") to the higher layers (MAC) and exit the physical random access procedure.
7
If a negative acquisition indicator on AICH corresponding to the selected signature is detected in the downlink access slot corresponding to the selected uplink access slot. 

7.1 If no Extended AICH signature set is configured in the cell, pass L1 status (“Nack on AICH received”) to the higher layers (MAC) and exit the physical random access procedure.

7.2
If an Extended AICH signature set is configured in the cell, detect which one of the defined Extended AICH signatures is present.

7.2.1  If the detected Extended AICH signature is considered unreliable (as defined implicitly by related tests [TS25.101]), pass L1 status (“Nack on AICH received”) to the higher layers (MAC) and exit the physical random access procedure.
7.2.2
If the detected Extended AICH signature and modulation symbol corresponds to ‘NACK’ as defined in [TS25.211], pass L1 status (“Nack on AICH received”) to the higher layers (MAC) and exit the physical random access procedure.
7.2.3
If the detected Extended AICH signature and modulation symbol do not correspond to ‘NACK’, pass L1 status (“Ack on AICH received”) with the corresponding E-DCH resource index as defined in [TS25.211] to higher layers (MAC) and skip step 8.

8
If a positive acquisition indicator on AICH corresponding to the selected signature is detected in the downlink access slot corresponding to the selected uplink access slot, pass L1 status (“Ack on AICH received” with the default E-DCH resource index corresponding to the selected signature as defined in [TS25.211] to higher layers (MAC),

9
Start transmitting DPCCH (timing as specified in [25.211] and synchronisation according to synchronisation procedure AA). The initial transmission power of DPCCH prior to starting the E-DCH transmission should be 
Pp-e [dB] higher than the power of the last transmitted preamble. 

10
Proceed to transmitting E-DPCCH and E-DPDCH as instructed by MAC layer after the defined number of TTIs of DPCCH only transmission has passed.
6.2
Void
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