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1. Introduction
Based on the contribution [1] and offline discussion, we give preamble structure design for E-UTRA TDD in this paper. Two preamble formats including preamble length, guard interval, sampling frequency and the available number of ZC are given in detail.
2. RACH channel structure
In this section, we give our consideration for different cell radii application and here RACH bandwidth is 1.08MHz. 
Figure 1 shows the preamble format for small cell radius with a 50us guard interval which corresponds to 7.5km cell radius. The UpPCH length is 141.3us comprising two LBs (long blocks) and one 8us time interval for multipath delay protection. In Figure 1, multiple 1.08MHz RACH channels are allocated in UpPTS over the whole bandwidth to provide more access opportunities, which is very important for decreasing collision probability and improving correct detection probability.
Considering the frequency offset affection, this structure could preserve good performance even under high mobility condition because of short preamble sequence employment. With this structure, no more additional operations are needed for high mobility environment, which is a significant advantage of LCR-coexistence TDD structure.
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Figure 1 Preamble format for small cell radius
Figure 2 shows the preamble format for medium cell radius with a 191.34us guard interval which corresponds to 28.7km cell radius. The UpPCH length is 675us comprising ten LBs (long block) and one 8.33us time interval for multipath delay protection. From Figure 2 it can be seen that the length of longer GP1 is extended to 191.34 for larger cell radius and the UpPCH take part of the time frequency resource owned by TS1. The RACH channels number in this structure is configured by Node B in line with the number of possible access users estimated. 
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Figure 2 Preamble format suggested medium cell radius
Details of the preamble formats are listed in Table 1. The guard interval, preamble length in time and sampling points, sampling frequency and available number of Zadoff-Chu for the two preamble formats are given. The last column lists the available number of Zadoff-Chu with different Cyclic Shift points corresponding to different cell radius. It is obvious that the increased cell radius results in an increased round trip time uncertainty. So in order to avoid increasing error detection rates, the Cyclic Shift points can be increased such that the available number of ZC will be reduced. But for large cell with long preamble, the available preamble number isn’t a problem.
Table 1 Detail parameters including available preamble sequences number for two formats
	Cell radius
(km)
	GP1 length
(us)
	Preamble time length(us)
	Preamble length
(points)
	Sampling frequency
(MHz)
	Number of ZC

	7.5
	50
	133.34
	144
	1.08
	138*4=552(CS=36)

	28.7
	191.34
	666.67
	720
	1.08
	718(no CS)


For small cell radius, the cyclic shifts points are 36 points and a total of 552 sequences are available. For medium cell radius, considering the round trip time uncertainty with larger cell radii, we select the Zadoff-Chu sequences with different indexes so that a total of 718 sequences are available. For larger cell radius, such as about 100km, a part of timeslot TS2 can be used for UpPCH and the timeslot TS1 is left as guard period.
3. Conclusion
A preamble sequence scalability design is introduced for E-UTRA TDD with alternative frame structure in this paper. It is proposed that, for different cell radius, the preamble length is firstly divided into several classes and every class is corresponding to one scenario. So when randomly accessing to the NodeB, according to the scenario locating, UEs select a kind of preamble structure and transmit preamble sequence.
We propose that TS 36.211 adopt this alternative TDD structure.
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