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1. Introduction

At the RAN1 meeting held in August it was decided that the basic Random Access (RA) slot shall be 1 ms long. So far always RA slots of – and therefore also preambles that fit into – 0.5 ms have been assumed. No parameters have yet been proposed for the RA preamble fitting into 1 ms.

RA preambles longer than 1 ms are constructed by repeating the basic preamble. This is not further discussed in this contribution.

2. Random Access Preamble
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RA slot = 1 ms

In addition to 1 ms as the basic RA slot it was furthermore agreed at RAN1’s last meeting to prefix the RA preamble with a cyclic prefix. This cyclic extension enables simple frequency domain processing in the RA receiver. Figure 1 shows schematically the RA slot with the RA preamble and cyclic prefix.

Figure 1: RA slot and preamble.

The guard period is needed to mitigate interference of the RA preamble into the subsequent data slot and should be at least as long the maximum expected round trip propagation time. The cyclic prefix must cover maximum expected propagation round trip time plus the maximum expected delay spread. Furthermore, the distance that is supported by a preamble with a duration close to 1 ms should match with the maximum expected round trip delay restricted by the guard time and cyclic prefix length.

Based on above considerations the following parameters are proposed for the RA preamble:

Table 1: RA preamble parameters for 1 ms RA slot.
	Zadoff-Chu sequence length
	887

	Cyclic prefix length
	111

	Bandwidth of RA preamble
	1.10875 MHz

	Sampling rate of RA preamble
	1/1.10875 MHz = 0.9019 µs

	Cyclic prefix duration Tgp
	0.1 ms

	Guard period duration Tcp
	0.1 ms


With this set of parameters the RA preamble has a length of 800 µs. The maximum cell radii that is supported with a 800 µs long preamble is according to ‎[1] 13 to 17 km (depending on antenna height). A cell size of 15 km translates into a propagation round trip time of 100 µs, which is perfectly matched to the guard time of 100 µs. 

3. Conclusion
It is proposed to adopt the preamble parameters listed in Table 1 for the basic RA preamble.
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