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1. Introduction

This document focuses on the discussion of the physical non-synchronized random access procedure in E-UTRA. 
2. Physical Random Access Procedure

This procedure focuses only on the transmission and acquisition of the non-synchronized random access preamble (so called “message 1”). Contention resolution of random access preamble is left to the MAC layer procedure and not covered here. The following physical random access procedure is rewritten from that in [2] with modifications needed for E-UTRA.  
The physical random access procedure described here is initiated upon request from the MAC sublayer.
Prior to initiation of the non-synchronized physical random-access procedure, Layer 1 shall receive the following information from the higher layers:

-  Available non-synchronized random access channels [positions in frequency (and time) domain].
-  Preamble sequence format(s) and available indices.

-  Mapping between preamble indices and implicit messages.
-  The power-ramping factor Power Ramp Step [integer > 0].

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

-  The average uplink interference of random access region (for OLPC purpose).
-  The transmit power of downlink reference signals (for OLPC purpose). 

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

The physical random access procedure shall be performed as follows:

1. Derive the next available uplink random access channels. Randomly select a random access channel from the available non-synchronized random access channels. The random function shall be such that each of the allowed selections is chosen with equal probability.
2. Determine a set of available preamble indices based on the implicit message to be transmitted. This is done according to the mapping between preamble indices and implicit messages received from higher layers.
3. Randomly select a preamble from the set of available preambles. The random function shall be such that each of the allowed selections is chosen with equal probability.

4. Set the Preamble Retransmission Counter to Preamble Retrans Max.

5. Set the parameter Commanded Preamble Power using open loop power control (OLPC). In an OLPC scheme such as [4], the average uplink interference of random access region and transmit power of downlink reference signals will be used to determine the transmit power. 
6. 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, 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. Otherwise set the preamble transmission power to the Commanded Preamble Power.  Transmit a preamble using the selected random access channel, preamble index, and preamble transmission power.

7. If no positive or negative random access response (i.e., the message 2 that contains an acquisition indicator) corresponding to the selected preamble is detected in the downlink time corresponding to the selected uplink random access channel:

7.1. Select the next available non-synchronized random access channel randomly.  The random function shall be such that each of the allowed selections is chosen with equal probability.
7.2. Randomly select a new preamble from the set of available preambles within the given set determined in step 2. The random function shall be such that each of the allowed selections is chosen with equal probability.
7.3. Increase the Commanded Preamble Power by ∆P0 = Power Ramp Step [dB]. If the Commanded Preamble Power exceeds the maximum allowed power by x dB, the UE may pass L1 status ("No ack on non-synchronized random access response") to the higher layers (MAC) and exit the physical random access procedure.

7.4. Decrease the Preamble Retransmission Counter by one.

7.5. If the Preamble Retransmission Counter > 0 then repeat from step 6. Otherwise pass L1 status ("No ack on non-synchronized random access response") to the higher layers (MAC) and exit the physical random access procedure.

8. If a negative random access response (i.e., the message 2 that contains an acquisition indicator) corresponding to the selected preamble is detected in the downlink time corresponding to the selected uplink random access channel, pass L1 status ("NACK on non-synchronized random access response received") to the higher layers (MAC) and exit the physical random access procedure.

9. Pass L1 status "ACK on non-synchronized random access response received" to the higher layers and exit the physical random access procedure.

3. Conclusions

4. In this document, we present the proposed physical non-synchronized random access procedure.  This procedure addresses only the transmission and acquisition of the non-synchronized preamble (message 1).   
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