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1 Introduction

When UE needs uplink resource, UE transmits a random access preamble. When eNB detects the random access preamble, eNB responds with TA, scheduling grant, C-RNTI and so on. When UE accepts random access response, the UE transmits 1st UL message with L2/L3 message on the granted UL resource. This procedure is illustrated in Fig.1 which is proposed by RAN2 [1].
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Figure 1 Non-synchronized random-access procedure considered for E-UTRAN.
This contribution proposes reliable transmission of 1st UL message, which is highlighted with red box in Fig.1.
2 Degree of freedom of random access preamble
When UE transmits random access preamble, the UE has following choices to have better channel environment.
· Antenna switching(TSTD)


UE is enable to find a better channel condition by time-switching transmit antenna [2]. This is a working assumption.
· Frequency hopping
Multiple frequency regions are not yet finalized in LTE random access procedure. However, most companies seem to consider multiple frequency regions which can be signaled on the BCH [3]. If those are allowed for UE, frequency hopping is a good method to find better channel condition.
· Power ramping
Power ramping is a good method considering UE battery and inter-cell interference. However, we are focusing on cell-edge UEs and we suppose here that the UE already transmits preamble with MAX power. 
Thus, the cell-edge UE transmits random access preamble with changing antenna and frequency region until the UE receives random access response from eNB.
3 Degree of freedom of 1st UL message

The case of 1st UL message is not the same as random access preamble. The UE still has freedom to select antenna but resource allocation is managed by eNB scheduler.
· Antenna Switching
· UE can select antenna for transmission of 1st UL message
· UE transmits 1st UL message using the antenna with which random access preamble has been successful
· Resource allocation

· Scheduler should allocates resource for 1st UL message to the frequency region in which random access preamble has been detected
Fig. 2 illustrates a transmission method proposed above.
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Figure 2 The example of 1st UL message transmission
4 Conclusion
In this contribution, we have proposed a reliable transmission method for 1st UL message. If UE transmits 1st UL message using confirmed antenna and frequency region, the random access procedure will be robust for cell-edge UEs.
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