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1. Introduction
Current assumption on baseline RACH burst type is 0.8 ms preamble with cyclic prefix duration of 102.6 (s and guard time of 97.4 (s. The baseline burst type supports cell size of up to 14.61 km with maximum delay spread of 5.21 (s. According the decision from RAN1#48bis and RAN1#49 additional burst structures to support large cells have been agreed. In this contribution, we discuss parameters for these additional burst types.
2. Discussion
Necessity of preamble repetition was analyzed at [1-6] for cell edge UE and balance with smaller data rates. Based on Kobe decision, additional RACH burst type is necessary for repetition case. According to TR 25.913, the supportable cell-size can be up to 100 km. Remaining parameters for RACH structure definition is just the RACH CP length and possibly preamble configuration. Defining the RACH CP length would be required on the supportable cell-coverage and the OFDM CP length following a RACH. For the normal baseline burst the delay spread of 5.21µs is assumed, for the large cells a 16.67µs delay spread can be assumed on which the RACH CP length can be adjusted. 
For the simple RACH structure, we propose to use the same CP length for the extended and repeated RACH burst types.  That is, a RACH CP length should be determined to support the possible cell-coverage (up to 100 km, or more) and used for all the extended RACH burst types. This approach will gives possible reduction on hardware design complexity and less RACH configuration because the CP length for large cells would not be dependent on cell-size. An example of CP length for large cells is discussed in [7], two partitions between cyclic prefix and guard period are discussed in the view of resource usage and RACH configuration count, respectively. The proposed CP length for uneven case [7] is 684µs 
It can be noted that the only information that the UE should know are the CP length and the preamble length (neither the guard time nor the number of allocated TTI), eNodeB can control the allocation of TTI and the guard-time arbitrarily according to the cell coverage requirement. For example, if we use RACH CP length = 684 (s with 2 TTI allocation and one preamble burst (0.8 ms), then the supportable cell-size would be 77.4 km, for 3 TTI RACH allocation and preamble repetition (2x0.8ms) the supportable cell-size would be 107.4 km.  Although eNodeB allocates 2 TTI or 3 TTI, a UE only need to know about the CP length and preamble format.
As we have already one CP length (102.60 (s), we propose that the additional CP has the same lengths for the extended and repeated burst types. The repetition indication will complete the RACH burst construction at UE-side. Since the parameter TRA is eNodeB decision, this parameter is not needed to be transmitted.
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(a) Normal and extended structure
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(b) Repeated structure
Figure 1: Random access preamble format (frame structure type 1)
Table 1: Example of Random access burst parameters with CP length of 102.6 µs - and 684µs
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For frame structure type 1, two bits signalling are needed. One bit indicates the CP length and another bit indicates the preamble repetition. 

3. Conclusion
Based upon the above discussion it is proposed to adopt the following principles for the RACH burst parameters:
( The same CP length is used for extended and repeated burst type.

( Two bits signalling are used. One bit indicates the CP length; another bit indicates the preamble repetition.
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