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1 Introduction

 In this document, the difference of the non-synchronized random access two methods for larger cells: block repetition with extension for E-UTRA is discussed.

The simple block repetition of base non-synchronized random access preamble burst will cause false detection of uplink timing in some larger scenarios as detection using cyclic convolution character. 

So the extension of base preamble is suggested despite more complexity of system but acceptable.

2 Background of non-synchronized random access preamble repetition or extension for EUTRA 
As [1],[2] has illuminated that E-UTRA should support :

· Up to 5 km with best performance

· Up to 30 km with slight degradation in performance

· Up to 100 km should not be precluded from specifications (and implementations)
In [3], the 400us preamble can cover about 7~14 km cell radius according to the antenna height. But for larger cell such as up to 30 km or 100 km, the preamble length should be longer to meet the detection requirement. From the distance vs. preamble slot length figure, to support the 30km or 100 km cell radius, the preamble slot length should exceed the 2ms equal to 4 TTIs (0.5ms).

Two main expanding methods have been discussed in email reflector. One is simple repetition such as the scheme in [1] or [2], another is extension, the detail of extension of preamble length is FFS.

The block repetition method is easy for transmitter and receiver. Moreover don’t configure two or more series preamble code; on the other hand, the extension method adds the complexity of transmitter and receiver although the complexity is acceptable.

But when non-synchronized the random access happens at larger cell, and the burst length exceeds some certain number, for example, 3.5ms, the false detection of timing will occur and face multiple possible timing selection as detection using cyclic convolution character.

3 Problem of non-synchronized random access preamble repetition
Figure 1 is the typical repetition method for large cells. One base random access burst is 0.5ms, and extension of base burst is used, the repetition factor k=1,2,3.
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Figure 1 repetition of base preamble and GP
Guard time 1 means Tds, avoids the previous data symbol interference, commonly the Tds length is 5 us as channel time delay. The Guard time 1 also can be a long cp to improving the detection performance of preamble.

The base preamble length is 449 samples as sampling rate is 1.125 MHz. Or the length is 768 samples as sampling rate is 1.92 MHz , which the 768 samples are over sample from 449 points CAZAC sequence. Both the two samples type have one length equals about 400 us.

Assuming the preamble length and Guard time 2 length is scaleable, the Guard time 2 length is about k*0.5ms－Tds－k*0.4ms, avoiding the preamble interfering the post data symbols. The length is determined by the RTD. But actuality, the scaleable length is not necessary, as the preamble length is not only determined by RTD, but also by the non-linear path loss relation. The path loss affect is more important. The whole analysis is still based on the scaleable length as convenient.

As the false detection of timing, the figure 1 method cannot be expanded up to 100 km cell radius. For example, the repetition k=3 supports 45 km cell range, and k must be up to 7 to support 100 km cell range. But the base preamble length is 400us limiting the expanding by repetition. For example, in figure 2, the location of 200us RTD by cyclic convolution detection [4] is same with location of 600 us. So which one is correct timing, 200us or 600us? The false detection is inevitable, even though using preamble with cyclic prefix [2].
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Figure 2 the example of false detection of timing

As the base preamble length limits the repetition up to 100 km cell radius, and need more complex receiver to overcome the shortcoming, the block repetition expanding method should be considered cagily. And the extension method looks more preferable, and the detail of extension is FFS.

4 Conclusion

In this document, we discussed the expanding method of non-synchronized random access preamble for larger cells. As the base preamble length limits the block repetition up to 100 km cell radius, and need more complex time domain receiver/match filter to overcome the shortcoming, For not baffling the selection of time/frequency domain receivers freedom, the simple block repetition expanding method should be considered cagily. The extension method looks more preferable at the situation. The detail of extension is FFS.
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