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Introduction

It has been agreed that the message 3 in the uplink should have a variable size limited by radio conditions. The size of message 3 or requested resource blocks are indicated by 1 bit information as decided recently in RAN2. and this size or requested resource blocks. The NodeB needs to reserve resources in the uplink that somehow correspond to the transport format that is chosen based on the message size transmitted by the UE in the uplink.
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Figure 1: Non-synchronized random-access procedure considered for E-UTRAN
Discussion
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 for the successful transmission of an 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 a 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.
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. 

One example to determine the set of possible TF to be used by the UE is to only consider TF for which the following equation is fulfilled:
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A UE would choose the possible transport format for the transmission of message 3 based on the power headroom at transmission of the preamble and a threshold broadcast by the NodeB for each transport format
In practice this means that the UE should include in the preamble an indication of the transport format that the UE intends to use for the transmission of message 3.
In the case that there are several different transport formats available for the transmission of the message 3 that require the same amount of resources it would be sufficient to indicate to the NodeB the number of required resource blocks needed. The NodeB could then detect the used transport format for message 3 by performing blind detection.
Conclusion

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

· The NodeB transmits the configuration of allowed transport formats to be used for the transmission of message 3.

· 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 message 3.

· The UE indicates the chosen transport format or the amount of required resources as part of the preamble. If the amount of required resources is indicated the NodeB performs blind decoding for message 3 if several transport formats with the same number of resource blocks for message 3 exist.
· FFS on the number of needed transport formats in order to be as close as possible to the message size and thus to waste as few resources as possible.
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