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The preamble uses subcarrier spacing of 1.25KHz instead of 15KHz. The 
random access preamble occupies 1,2 or 3 subframes in the time 
domain(1,2,3ms) and 839 subcarriers in frequency domain(1.05MHz) . 
There will be 15KHz guard band on both the sides and hence it uses total 
of 1.08MHz (equal to 6 RBs). The position of LTE random access 
preamble is defined by PRACH frequency offset parameter carried in 
SIB-2.

There is a max. of 1 random access preamble in a subframe but more 
than one UEs can use it. Multiple UEs using same preamble resource 
allocations are differentiated by their unique preamble sequences.
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Section IV.B, G. Ku and J. M. Walsh, "Resource Allocation and Link Adaptation in LTE and LTE Advanced: 
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from theory to practice," John Wiley & Sons, 2011. (available online from Purdue library.)
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The benefit of OFDMA and MIMO do not come for freea.
Significant overhead due to scheduling and channel measurement 1.

Many round of control packet exchange before packets can be transmitted2.

Massive MIMO1.
Ultra-low latency2.
Massive connectivity of devices sending short packets. 3.

Implications to 5G:

Random access, which is used both in 2G/3G/4G and WLAN-

Are there other ways to manage resources without BS:
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