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1. Introduction

On non-synchronized random access burst of 1.0ms duration, the following parameters agreed in the last Seoul meeting.
· Cyclic Prefix duration: 100usec

· Preamble duration: 800used

· Guard time duration: 100us 

This document proposes sampling rate and sequence length of Zadoff-Chu sequence.
2. Discussion
The agreed random access burst structure in the last Seoul meeting is shown in Figure 1. 
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Figure 1　Non-synchronized random access burst structure.

Sampling rate (Bandwidth)
On non-synchronized random access preamble transmission, the center frequency of the preamble has to be aligned to 15kHz sub-carrier position. Therefore, the sampling rate of the random access preamble RRA has to be satisfy m/n of the sampling frequency of the system RSYS (=1.92/3.84/7.68/15.36/23.04/30.72MHz) [1] as
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To simplify the sampling rate conversion, n and m should be small integer, preferably they are m equals to 1 and n equals to power of 2 or power of 2 x small integer. Therefore, our proposal is 

· RRA = 0.96MHz as a sampling rate for one long ZC random access preamble. 

0.96MHz is just half of 1.92MHz which the sampling frequency of 1.25MHz system bandwidth. This property is quite attractive. This number provides quite simple sampling rate conversion of the random access preamble at transmitter and receiver compared with the other sampling rate. Sampling rate conversion is possible by just addition of sample(s) (interpolation) and removing sample(s) (decimation). 
In addition, the allocated bandwidth for random access burst is 1.08MHz, i.e. 6 RBs. If we apply 0.96MHz sampling rate, remaining 120 kHz can be used as guard band which is 4 sub-carriers each side of preamble as shown in Figure 2. 

As discussed in [1] , the random access burst would interfere the neighbor RBs which are used for scheduled data transmission or data-non-associated control signaling transmission due to different frame structure between random access preamble and scheduled channel. Therefore, this guard band would be beneficial to reduce interference from random access preamble. If 60kHz guard band of both side of random access burst is enough to reduce interference, a specific filter is not necessary. If not enough, this issue would be solved by allocating the scheduled channel with robust MCS parameters to the next to non-synchronized random access resource block(s) by scheduler as an alternative solution.  The necessity of band-pass filter specific for random access burst should be further discussed.
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Figure 2 Occupied bandwidth of random access burst and guard band (RRA = 0.96MHz)

ZC sequence length N 

800us was agreed as preamble duration in the Seoul meeting. From proposed sampling rate 0.96MHz and the agreed preamble duration 800us, 768 symbols is calculated filling 800us preamble duration. The nearest prime number is 769. Therefore, we propose

· N=769 where is prime number as Zadoff-Chu preamble sequence length.
In this case, the exact preamble length becomes 801.04us.

Sequence length N=769 is smaller number compared with other companies’ proposal using higher sampling rate. This means that the number of available root Zadoff-Chu sequences is reduced. However, N=769 can still provide sufficient number of root ZC sequences.

3. Conclusion
In this document, we discussed the remaining parameters of the random access burst structure, i.e. sampling rate, sequence length of Zadoff-Chu sequence.

From the discussion, we propose the followings:

· 0.96MHz sampling rate

· Zadoff-Chu sequence length N=769 (prime number)

· Remaining frequency band can be used for guard band. 
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