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Summary
Our preference for the random access preamble
· Single preamble structure

· Repeated short sequence 0.4 ms + 0.4 ms instead of current working assumption
1 Introduction

It is shown in [1][2] that the current access probe preamble structure [3] creates very high false alarm rate at Fc=2.6 GHz deployment for UEs moving at velocities in excess of 200 km/h. In order to address this concern, it is proposed to change the current working assumption and replace it with the repeated short signature sequence structure.

In this contribution, we discuss the system impact of repeated short signature sequence structure.   
2 Impact of repeated short sequence
2.1 Link aspects

The current preamble structure does not perform well at high speed UEs (350 km/h) at Fc=2.6 GHz. In order to address the issue and keep UE simple we are in favor of the solution where UE always use repeated short signature sequence 0.4 ms+0.4 ms, instead of 0.8 ms sequence. 
It would be eNode B implementation how to detect the access probe. At low to medium velocities, our simulation indicate that for the probability of detection of 99%, non-coherent combining of repeated short signature sequences exhibits close to 2 dB loss relative to long signature sequence. To alleviate this issue, it is suggested that in cells where high velocity UEs are not expected, eNode B can coherently soft combine repeated short signature sequences and link performance would be the same as in case of a long sequence. 
Our preferred solution provides virtually the same performance as the solution with 2 preambles, where on cell by cell basis eNode Bs would be configured to support long or repeated short sequence only. However, our preferred solution provides for simpler UE implementation since UE need only to support a single preamble structure and instead of two. 
2.2 System aspects

Given that the guard period and cyclic prefix are of the same length for short and long signature sequences, the difference between two structures is in the number of available:

· Root sequence indices  
· Number of available cyclic shifts 
In case of short sequences, the number of available roots is 2 times smaller compared to long sequences. The loss in the number of available cyclic shifts is 2 times, bringing the total loss in the number of sequences to a factor of 4. Table 1 summarizes approximate number of available sequences (for 1.08 MHz bandwidth) for the worst case scenario, where cell radius equals 15 km, which corresponds to timing uncertainty of 100 micro seconds (equals guard band). 

   Table 1: Approximate number of available signature sequences to initial access assuming timing uncertainty of 100 ms
	Preamble structure
	0.8 ms
	0.4 ms + 0.4 ms

	Number of Sequences
	6400
	1600

	Reuse factor
	100
	25


As it can be seen from the table, the reuse factor is still reasonably large, even for short preamble structure. Moreover, the reuse factor can be increased in practice with RACH frequency planning. In synchronous deployments time planning is possible also. It is worth noting that the false alarms do not create catastrophic events but only temporary underutilization of system resources.
3 Conclusions 

For access preamble structure, we propose that the working assumption be changed and the access preamble structure consists only of repeated short signature sequences (0.4 ms +0.4 ms).
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