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1 Introduction 
In order to access an E-UTRA network, UEs perform random access by transmitting preamble sequences related to one of five random access preamble formats, 0 to 4, configured for the cell. According to ‎[1], the start of the random access preamble formats 0 to 3 shall be aligned with the start of the corresponding uplink subframe at the UE assuming a timing advance of zero, whereas the preamble format 4 (TDD only) shall start 
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 before the end of the UpPTS at the UE. In this contribution, we discuss the need to specify a timing advance offset to be included in the start time of the preamble format 4 in order to avoid the preamble to interfere with following subframe. This timing advance offset reflects the guard period required for switching from UL to DL transmission and is further discussed in the related contribution ‎[2].
2 Start of uplink transmission
In TDD, a guard period TUD for switching from UL to DL transmission is created by starting the uplink transmission prior to a start time related to an uplink timing advance of zero as illustrated in Figure 1. The length of this guard period is expected to be at most 20usec (approximately 614Ts) according to ‎[3]. The UpPTS consists here of two OFDM symbols of total length of 4384Ts, so the uplink transmission is expected to start approximately 4998Ts before the end of subframe #1.
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Figure 1 The guard period TUD is created by a timing advance of the uplink transmissions
The preamble format 4 has a total length of 4544Ts, consisting of a CP of length 448Ts and a sequence part of length 4096Ts, and starts 
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 before the end of the UpPTS at the UE ‎[1]. This timing provides a guard time of 288Ts to cover initial timing misalignment, when the length of TUD is taken into account into the phrase “before the end of the UpPTS at the UE”. If not, and presuming a TUD of 614Ts , the preamble will start 166Ts (4998-4832) after UpPTS and then as depicted in the lower part of Figure 2 overlap with data in subframe #2. This may lead to a degradation of the preamble detection performance when high SNR data interfere with this short preamble. Hence, there is a need to include an initial timing advance offset into the start of the preamble format 4 at initial random access.
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Figure 2 Timing of preamble format 4 with respect to UpPTS by taking TUD into account (upper part), and when not taking TUD into account (lower part).
In the current version of the specification ‎[1], the start of the preamble format 4 is associated with the end of the UpPTS at the UE. However, the length of TUD has not been specified and thus the end of UpPTS is not known in advance if the ordinary timing advance mechanism shall be used to create this guard period.
For the preamble formats 0 to 3, which shall be aligned with the start of the corresponding uplink subframe at the UE assuming a timing advance of zero, there is no need to change their current start position since these preamble formats provide sufficient guard time to not overlap with a following data subframe.
3 Conclusion
The start of the preamble format 4 has been discussed. We here propose to include a timing advance offset for this preamble format when performing non-synchronized random access, and that this timing advance offset is same as the one proposed in ‎[2].
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