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1 Introduction

According to [1], the random access preamble format 4 shall start 
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 (4096+448+ [614] ) before the end of the UpPTS at the UE.
In this contribution, we discuss the need to start the transmission of this preamble earlier than currently specified. This will avoid interference from data scheduled in subframe 2 when timing advance is used to create the guard period required for switching from UL to DL transmission, and create a guard time which is similar with the guard time of PRACH preamble format 0~3.
2 Timing of RA preamble format 4 
The preamble format 4 has a total length of
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, and consists of a CP of length 
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and a sequence part of length
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. The current timing of this preamble is  
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 such that the guard period required for switching from UL to DL transmission. Thus, the corresponding preamble detection window would interfere with data scheduled in the uplink subframe 1 following UpPTS as illustrated in Figure 1（red region）
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Figure 1 Data scheduled in the first uplink subframe after UpPTS will overlap with the preamble detection window
The impact on the performance of the first OFDM symbol in the first uplink subframe after UpPTS will depend on the amount of overlap between the corresponding preamble detection window and FFT widow size of the first OFDM symbol. Because the CP of the first OFDM symbol is 160Ts, the overlap  between the FFT widow size of the first OFDM symbol and the PRACH detection window would thus be 288Ts(448Ts -160Ts), which corresponds to approximately 14% (
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288/2048) of  the FFT window size of the first OFDM symbol .
According to [1], common parameter nRAPRBoffset is used for indicating PRACH frequency location for frame structure type 1 and 2. The parameter nRAPRBoffset is explicitly indicated by higher layers as 0<= nRAPRBoffset <= NULRB-6, and nRAPRBoffset = 0 is always used for preamble format 4, which indicates that PRACH preamble format 4 in UpPTS occupies the same frequency resource with PUCCH in the first uplink subframe after UpPTS. As discussed above, the PRACH preamble in UpPTS would interfere with the first symbol of PUCCH by 14%, impacting the performance of PUCCH.
3 Conclusion
With the current starting position of the preamble format 4, the PRACH preamble in UpPTS will interfere with the first symbol of PUCCH in the uplink subframe that follows UpPTS because of the round trip delay of PRACH preamble. Therefore, we propose that the preamble format 4 starts 5446 
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before the end of the UpPTS at the UE. Please note that switching time from UL to DL transmission (such as [614Ts]) is decided by RAN4.
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