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Introduction

This paper discusses the procedure of non-synchronized random access, taking into account the resource assignment for the message 3, as illustrated in Figure 1 [1], based on transport format selection related to the message size and the allowed/available UE transmit power.
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Figure 1: Non-synchronized random-access procedure considered for E-UTRAN
Discussion
The set of transport formats that can be used in uplink for the transmission of the message 3 to support variable message size that can be can be transmitted by the UE depends mainly on the path loss and radio conditions. Transport formats should at least include the available payload size, but other information could be included such as coding type, time / frequency resources necessary etc. In practice to each transport format corresponds a maximum UE message size and a required minimum SNR at the NodeB. A minimum SNR is needed for the successful transmission of a UL message 3. In the same time it is necessary that the preamble (i.e. message 1 in Figure 1) is received with a certain SNR in order to be considered as successfully received by the NodeB. Knowing the required SNR for each TF of the message 3 and the required SNR for successful preamble detection the NodeB can signal an power offset between the power of the last transmitted preamble and the message 3. similarly to the way it is done in WCDMA. In WCDMA the UE decides beforehand due to the estimated preamble transmit power, the required offset between preamble and the transport block, the maximum allowed/available UE transmit power and a fixed offset whether a transport format can be chosen for the transmission or not. 
In order to determine the set of possible TF to be used by the UE following equation has to be fulfilled:
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Alternatively the check can be done before each transmission of the preamble, and thus in the case that the transmit power is increased due to power ramping, or e.g. due to the fact that parameters can change (e.g. the UL interference value) the available set of possible transport formats can change during the procedure. If several transport formats remain, a method would be to choose the transport format that requires the least Tx power, or that adds the least padding, or that uses the least time / frequency resources etc.. In the case that according to the determined preamble Tx power no transport format can be chosen that allows to transmit at least the smallest version of the message the RACH procedure stops unsuccessfully. In the case that the preamble is detected successfully but the NodeB has detected that the transmission power of the preamble exceeds the threshold it could include an additional offset OffOvershoot , transmitted by message 2, such that the message 3 is sent with a power as determined in the following:
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Conclusion

Based upon the above discussion it is proposed to adopt following principles for the RACH procedure:

· It is the UE that determines the transport format to be used based on the size of the message 3,  the allowed/available UE transmit power and the power that is estimated for the transmission of the preamble.
· The NodeB broadcasts associated offsets and possibly a margin compared to the received preamble power.
Transport format information, and offset information can either be broadcast on system information or fixed in the standard.
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