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Introduction

In RAN1#47 and LS [1] send to RAN2 it was decided that further discussion is needed on the exact preamble content. CQI or pathloss, and cause or message size are candidates for the inclusion in the initial preamble. This contribution considers the RAN2 decision on dynamic message 3 size taking into account this aspects for the potential NSRA procedure, and explain how the number of information to be mapped on the preamble can be reduced.
Discussion
From the physical layer perspective, the random access procedure covers successful transmission of random access preamble and random access response, as shown in figure1. It is considered that the remaining messages are scheduled for transmission by the higher layer on the shared data channel and thus not considered part of L1 random access procedure. 
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Figure 1: Non-Synchronized Random Access Procedure

In RAN2#56 meeting it was decided to support dynamic message 3 size. This implies that the ENodeB needs to reserve resources in the uplink that correspond to the transport format that is chosen based on the message size transmitted by the UE in the uplink. 
Transport formats should at least include the available payload size, but other information could be included such as MCS, time / frequency resources needed 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 (1) is fulfilled:
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(1)

A UE would only choose a transport format that it would be able to transmit according to the Tx power of the preamble that it will use, the difference between preamble Tx power and the required power for the transmission of the message 3 as indicated by the NodeB and the maximum available / allowed UE Tx power.
In practice this means that the UE should include in the preamble an indication of the transport format that it intends to use for the message 3 transmission.

Thus further information such as pathloss and message size are not needed to be mapped on the preamble. Moreover as cause value was initially introduced [2] as rough resource request indicator, it’s not longer needed since the benefit of the TF is to fit as much as possible to the message size and thus to waste as few resources as possible.
Conclusion

Based upon the above discussion it is proposed to adopt following principles for the RACH procedure:
· The NodeB transmits the configuration of allowed transport formats to be used for the transmission of message3.
· 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 UE indicates the chosen transport format as part of the preamble 
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