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1. Introduction
There are two important requirements related with random access in [1]. The one is transition time of less than 100ms from a camped-state to an active state in order to establish the user plane. The other is coverage of up to 30km with slight degraded performance. To meet both requirements, fast acquisition of random access channel and high detection probability at low geometry are essential. 
In [2], the baseline antenna configuration for uplink MIMO is two transmit antennas at the UE and the antenna switching/selection can be used if the UE has only single power amplifier. In this contribution, a time switching transmit diversity (TSTD) of random access preamble is described as a means to satisfy latency and cell coverage requirements as mentioned above. 
2. RACH burst transmission
RACH burst transmission with antenna switching was proposed in [3]. The UE with two transmission antennas switches its transmission antenna which a RACH burst is sent on if the UE doesn’t receive any ACK response from Node B to the previously transmitted RACH burst. Thus the UE has to wait for another RACH slot cycle to obtain TSTD gain, which put a limit on latency reduction.

In this contribution, transmit antenna switching is applied within single RACH burst to take advantage of transmit diversity and to reduce initial access latency. In Figure  1, a simplified transmitter structure is shown. A RACH signature in Figure  1 indicates one RACH attempt. A RACH signature is divided into two parts. The first half of a burst is transmitted on antenna 1 and the other half is transmitted on antenna 2, for example. If the distance between two antennas is a half wavelength and the angular spread is sufficiently large, then the correlation between antennas is very low [4]. The signals sent from two antennas can be expected to experience independent channels in this case. 
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Figure  1. RACH burst transmission with time switching diversity
At Node B, the transmit diversity gain can be obtained by combining two halves of RACH burst non-coherently. Thus the high detection probability of a RACH burst and the reduced latency can be achieved by this method.
3. Conclusions

In this contribution, a RACH burst transmission scheme with two transmit antennas is presented. Single RACH signature is divided into two parts and they are transmitted on different antennas sequentially. TSTD gain can be obtained by single transmission of a RACH signature and thus the reduced latency as well as the high detection probability can be achieved. We propose to adopt the scheme introduced in section 2 for the UEs having two transmit antennas.
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