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Introduction
As for today, the general procedure for LTE random access procedure for L1/L2 is almost finalized (TS 36.300). However several detailed aspects of the procedure will have to be studied for stage 3.
This contribution describes the main steps of RA procedure for LTE necessary prior to/for the preamble transmission (i.e. message 1).
RACH procedure
In UMTS RA procedure, we can distinguish several cycles, each of them introducing delays and allowed to a certain number of repetition. Each of these cycles is handled by a different layer (Physical, MAC and RRC). 
In LTE, it has been agreed that the RA procedure would mainly be handled by the MAC layer. Thus in LTE there is no need anymore for three counters (counting preamble transmissions in the physical layer, counting power ramping attempts in MAC layer, and counting “RACH procedures” in RRC layer) , we propose to model one cycle in the RA procedure, hence only one counter. Figure 1 below depicts the detailed proposed procedure in LTE. This figure illustrates the main steps of the RA procedure. Further development on the mechanisms inside each box of the diagram can then be studied independently.
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Figure 1: RA procedure for LTE
1. The UE retrieves RACH information on the BCH (i.e. available signature for random access, power ramping information…)

2. Due to the fact that the power ramping can be performed for some time (i.e. several failed attempts to transmit the preamble) it is possible that another RACH attempt might become necessary, or that the contents of the message that has to be transmitted changes. Therefore before each transmission, or on a regular basis, it is necessary to check whether the transmission of the current message is still necessary, or whether the procedure should be interrupted. e.g. if the UE has to access RACH for a new reason with different priority.

3. Depending on the value of M1, a delay is applied. Precision about how the delay is calculated and applied is FFS

4. The UE selects a signature. The UE can randomly select a signature from the available signatures for example before the first preamble transmission, but it can also keep the same signature between two successive transmissions. The choice of the signature may depend on the size of the message to be transmitted on the UL or the requested resource blocks [FFS] and/or counter M1 and is FFS
5. An access slot is chosen for the transmission of the signature on the PRACH channel. The choice of the access slot depends on the chosen method of frequency hopping (e.g. for a random hopping pattern, the PRACH access slot may be chosen randomly). The choice of the access slot may depend on different parameters and is FFS.
6. The transmission power may be chosen by the UE depending on the M1 value (Tx pwr may be a function of M1), and depending on an open loop power control, i.e. depending on measurements that are performed on some reference signals received from the cell on which the RACH access is performed. Precision about how the Tx power is calculated is FFS
7. The terminal sends a preamble.

8. If the terminal receives a response, the UE transmits the message part and starts the contention resolution, i.e. wait till message 4 to know if the RA procedure has been successful or if contention occurred. If there is no contention, the RA procedure is successful. If contention occurs the procedure continue from step 9.
9. If the access is not successful, a test is done to check whether the maximum number of RA attempts has been reached. If yes (i.e. M1>M1max) the unsuccessful procedure  is signalled to higher layer (RRC) and the procedure is considered to be unsuccessful (if the UE wasn’t in RRC connected mode, then it goes to idle mode). If not the M1 counter is incremented, and a new attempt is made (i.e. start from step 1).

Conclusion

It is proposed to get agree on the baseline procedure described above for the LTE RA. 
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